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A Timken Advertisement By 
Worthington 


“Increased satisfaction to the user” is 
the spirit of the message contained in 
this announcement. 


Worthington knows—as every manu- 
facturer of Timken-equipped machin- 
ery knows—that “Timken Bearing 


TIMKEN 


TRADE MARK REG. U. S. PAT. OFFICE 


Equipped” is a dominant factor in im- 
proved performance, reduced costs and 
greater endurance—for Timken is the 
one bearing that does all things well 
—whether. the loads are all radial, all 
thrust or a combination of both. 
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Order Your 1929 Index 


O any of our subscribers who would like to have 
‘j a copy of the index for the 1929 issues of the 
Railway Mechanical Engineer, we shall be glad to send 
one. While much of the value of each issue is realized 
by the use which is made of it immediately after its 
publication, nevertheless numerous articles are pub- 
lished in the course of the year which it may be a great 
convenience to be able to locate readily after the parti- 
cular issues in which they appeared have been forgot- 
ten. An index for each year’s issues is carefully com- 
piled according to subject matter, so that one need have 
little difficulty in locating any of the material appearing 
during the year. If you received last year’s index, you 
will continue to receive succeeding issues without fur- 
ther attention. If you have not already asked to have 
your name placed on the list, do so without delay. You 
will then receive your copy of the 1929 index as soon 
as it is printed and will continue thereafter to receive 
each succeeding issue. 


Large Tender Tanks 


DEVELOPMENT in locomotive equipment 
which has been taking place during the past four 
or five years and to which much less attention has been 
directed than its importance justifies is the increase in 
size and capacity of tender tanks. This development 
has been a factor in effecting the increased utilization 
of locomotives which has been so prominent a feature 
in the better operating practice effected during that 
period. It has been closely related to the wide-spread 
improvements in locomotive water supply which have 
been effected by water treatment and it has, therefore, 
played its part in the reduction of boiler maintenance 
resulting from better feedwater. It has facilitated the 
more intensive utilization of main-line tracks by the 
elimination of water and fuel stops and has played its 
part in eliminating the expenses which are directly 
caused by the stopping and starting of trains and in 
the reduction of crew overtime which the elimination 
of road delays has assisted in bringing about. 
Ten years ago tanks with water and coal capacities 
of from 10,000 to 12,000 gallons and 16 to 18 tons, 
respectively, represented about the maximum which 
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were being built. With the exception of the heavy 
2-10-2 type and the 2-6-6-2 and 2-8-8-2 articulated lo- 
comotives, all of the locomotives built to the designs 
developed by the United States Railroad Administra- 
tion were supplied with tenders having 10,000 gallons 
water capacity and 16 tons coal capacity, which 
weighed, loaded, about 97 tons. The heavy 2-10-2 type 
and the Mallet locomotives were supplied with tenders 
having 12,000 gallons water capacity and 16 tons coal 
capacity, which weighed, loaded, about 104 tons. Dur- 
ing the past three years many tenders have been built 
for eight-coupled locomotives with water capacities of 
15,000 to 16,000 gallons and coal capacities of 18 to 24 
tons. These tenders have ranged in loaded weight from 
141 tons to 155 tons. Tenders have been built for 
articulated locomotives and for some ten-coupled loco- 
motives with water capacities of over 21,000 gallons 
and coal capacities of 24 tons or more. The loaded 
weight of such tenders runs well up to, and in some 
cases exceeds, 200 tons. 

The larger tenders, with which new locomotives are 
now being supplied and which are being used to replace 


- smaller tenders with which many existing locomotives 


were originally provided, represent increases in capaci- 
ties ranging from 50 to nearly 90 per cent of the water 
and 50 per cent and more of the coal. The increases 
in the gross weight behind the locomotive drawbar run 
from about 60 to nearly 120 tons. 

These increases in weight have, theoretically at least, 
reduced the possible train load from one to two cars. 
Actually, however, the increase in tender capacity has 
in some cases made possible an increase in train load 
where limited tank capacity makes full capacity work- 
ing of the locomotive over certain sections of the line 
impossible without the risk of having to run for water. 
Under few conditions will any adverse effect upon train 
miles actually be felt, because there is seldom a day in 
which some condition or other does not require the 
operation of some trains with less than full tonnage. 
The theoretical increase in fuel consumption will scarce- 
ly amount to more than one or two per cent and, where 
intermediate water stops are eliminated, there will prob- 
ably be an actual net saving in fuel, as well as in all of 
the other items which enter into the cost of stopping 
and starting heavy trains. The large tenders, by elim- 
inating intermediate water stops, permit the full bene- 
fit of water treatment to be obtained by an investment 
in water-treating facilities at scarcely more than half 
of the water stations formerly required to supply feed- 
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water to locomotives served by the smaller tenders. 
Considering the importance of these advantages, the 
price which is being paid to secure them is a small one. 


The Relation of the 
Railways to Research 


i an article dealing with the status of the use of 
alloy steels in railway equipment, which will be 
found elsewhere in this issue, Dr. William M. Barr, 
consulting chemist of the Union Pacific, concludes with 
a paragraph advocating joint railway research in this 
field. “There is so much still to be accomplished,” he 
says, “that, with the railway laboratory forces burdened 
with so much routine work of such great variety, prog- 
ress is necessarily slow. These problems with the many 
other material problems of the railroad demanding so- 
lution make it appear that the railways of the country 
could not do better than to pool their efforts and, fol- 
lowing the example of a number of other large indus- 
trial organizations, establish a research laboratory in 
which such problems may be independently worked out 
unhampered by the daily operating cares that now in- 
fest the railway laboratories of the country.” 

The suggestion that the railroads, through the Ameri- 
can Railway Association, develop a research organiza- 
tion and equip a research laboratory has been offered 
on numerous occasions in connection with a variety of 
specific problems of equipment design and operation. 
As a matter of fact the Mechanical Division of the 
American Railway Association has already undertaken 
extensive programs which, by a liberal interpretation 
of the term, may be characterized as research activities 
in two specific directions—air brakes and draft gears. 
Under a more strict definition of the term, however, 
these could scarcely be classified as research activities. 
They are more in the nature of comparative tests of 
specific draft gear and air brake equipment to deter- 
mine their practicability and effectiveness to meet serv- 
ice conditions. The problem proposed by Dr. Barr in 


his article in this issue is one in which study of a strictly 


research character would produce useful results. 

In considering proposals, the adoption of which im- 
plies the establishment of a research laboratory and 
staff organized to undertake a wide variety of research 
activities by the American Railway Association as the 
agent of all railroads, a number of fundamental con- 
ditions and relationships must be considered. First, the 
railroads are primarily operating organizations using 
equipment, devices and materials produced by a large 
number of manufacturing industries. Second, in other 
fields where analogous user and producer relationships 
obtain the user looks to the producer, with his special- 
ized engineering and production knowledge, for the 
development of technical improvements in his product. 

This may be illustrated by the automotive industry, 
the research activities of which have been cited in sup- 
port of the proposal that the railroads undertake ex- 
tensive research activities. In this case, however, the 
fact must not be overlooked that the research activities 
are conducted by the builders of automotive equipment 
rather than by the users of that equipment. 

Third, the results of research activities can only 
be made valuable to the railroads by, embodying them 
in the equipment, devices and materials which the rail- 
roads buy. There are probably few research problems, 
in the more strict definition of the term, the results of 
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which would not be primarily of great commercial value 
to a few, and perhaps in some cases to all, of the manu- 
facturers of products within the field covered. 

It would, therefore, appear that in entering upon any 
broad program of research the railroads through the 
American Railway Association, would be in the position 
of financing the development of information which 
would be of most immediate commercial value to the 
producers of equipment, devices and materials, unless 
the research organization were to be so expanded as to 
be able to undertake the development of complete 
commercial applications, leaving the builders and pro- 
ducers no function but that of a contract manufac- 
turer. The scope of such a program would obviously 
be enormous. Its centralized handling would scarcely 
be practicable and the ultimate results of doubtful value 
as compared with those now obtained by the operation 
of the initiative and talent of competing organizations 
seeking to build up commercially successful ventures. 

These considerations suggest certain definite limi- 
tations for programs of joint research and testing 
undertaken by the railroads. The joint action of the 
railroads is most obviously necessary in dealing with 
problems where uniformity of operation is essential, 
such as is the case with the air brake, or where the con- 
ditions to be met are universally common as in the case 
of the draft gear. In neither of these cases, however, 
has the work of the association been of a strictly re- 
search character. Its purpose is to develop certain 
requisites which should be met by all producers of de- 
vices in the two fields. The solution of the problem 
of meeting these requisites is left to the ingenuity of 
the producers. In the case of the alloy steels to which 
Dr. Barr refers, may not the nature and scope of the 
research which may be necessary to produce satisfac- 
tory materials well be left to the decision of the metal- 
lurgical experts of the organizations interested in their 
development? May not the function of the user well 
be confined to the accumulation of experience data, 
which must come from the road and the shop, as well 
as from the laboratory? In making such data available 
to the manufacturers from as wide a range of sources 
as possible, have not the railroads served their interests 
in the most practicable and profitable manner? 


The Next Job 


ARRING accident damage it is not unreasonable 
to expect a modern locomotive to render 100,000 
miles or more of efficient road service between shop- 
pings for general repairs. In this intervening period 
many hours are spent in making running repairs at en- 
gine terminals and many dollars are likewise spent for 
replacement parts which have failed in service. The 
failure of a minor part of a locomotive is not in itself 
a serious matter but quite often it becomes necessary to 
remove and replace other parts which ordinarily might 
have remained in service until the next general shop- 
ping period. The average railroad has never devel- 
oped to any elaborate extent what might be termed a 
“service research department”. devoted to the analysis 
of the cause of minor failures, but it would seem that 
some work along this line might point the way to lower 
locomotive maintenance costs. 

In days gone by, when modern alloy steels and heat- 
treating processes were unknown, when modern lubri- 
cation methods were as yet undeveloped and when ma- 
chine tools of modern accuracy of finish were as yet 
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not thought of, it was necessary to build locomotives 
with rather liberal tolerances as far as the fitting of 
parts was concerned. Even now many railroads are 
still paying the price of obsolete materials and methods 
in a much higher cost of maintenance than is justified. 

Other industries, notably the automotive industry, 
have pioneered the development of materials which 
possess long wearing and high fatigue-resisting qualities 
and, coincident with the fittings of parts to close tol- 
erances, have developed to its present state the high- 
pressure oil and grease lubrication systems. The rail- 
roads as an industry have been extremely slow to take 
advantage of many things which obviously would re- 
sult in the improvement of their own operation. _ 

The average cost of locomotive repairs for American 
railroads, according to the latest available statistics, 
represents about 50 per cent of the total actual locomo- 
tive operating expenses, exclusive of the wages of en- 
ginemen. A large fleet operator of motor coaches and 
trucks reports the maintenance costs of his fleet at 16 
per cent of total actual operating costs. A difference 
of 34 per cent. Why? To find out the answer is the 
next big job of our mechanical departments. 


Stabilized Forces 


ANY of the best informed railroad mechanical 
officers are coming to believe that further suc- 
cess in increasing the efficiency of their respective de- 
partments will depend largely on the ability of the rail- 
roads to control mechanical-department expenses so 
that a fairly uniform or stabilized force can be main- 
tained throughout the year. It is obvious that the 
actual man-hours of productive labor must vary in 
direct proportion to the varying number of working 
days in each month and that the number will be affected 
by the number of men absent on account of vacations, 
sickness or other causes. It is equally true that local 
conditions may require transferring work and, conse- 
quently, men from one shop to another on the same 
railroad. That ways and means can be devised, how- 
ever, to avoid drastic reductions and lay-offs of system 
forces and subsequent costly rebuilding of these forces 
to take care of deferred maintenance, has been con- 
clusively demonstrated in the case of the Chicago & 
North Western, as described in an article in this issue. 
Other roads, working along this line, have been 
measurably successful. It is believed, however, that 
none has exceeded the North Western which, under 
the present management, has maintained system motive 
power department forces within a maximum variation 
of 6,940 to 6,760 men during 1929; and most of this 
variation, which is only slightly over three per cent of 
the total force employed, was caused by the permanent 
closing of two small repair shops. As compared with 
a variation of over 25 per cent in 1921, for example, 
this represents a remarkable accomplishment. 

The principal difficulty in the way of securing uni- 
form mechanical-department operations and stabilized 
forces throughout the year, with many resultant ad- 
vantages both to employees and the railroads, appears 
to be the variation in railroad traffic and earnings from 
month to month, but, while monthly revenues vary 
within wide limits, it has been found that the total 
income on an annual basis can be predicted with only 
a small percentage of error. It then becomes a question 
of general policy how the road will apportion its me- 
chanical expenditures. What is borrowed from main- 
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tenance in months of small traffic must inevitably be 
paid back in months when traffic is heavy, and every 
experienced mechanical officer knows that the railroads 
pay heavily for “deferred” maintenance of this kind. 
Knowing within close limits the traffic to be handled, 
locomotive and car-miles to be run and general main- 
tenance and running repair work required in 12 months, 
why not spread the appropriations for this work evenly 
throughout the year and thus get away from the ex- 
pensive, morale-destroying practice of repeatedly lay- 
ing off and building up mechanical forces? This is 
what the North Western has done. 

No elaborate arguments are necessary to demonstrate 
the advantages of a practicable budget and force stabil- 
ization plan as applied to mechanical-department oper- 
ations. In the first place, if maintenance work can be 
borrowed, it is never “for keeps.” Mechanical forces, 
depleted in response to the demand to cut expenses, 
must be built up in a short time with the attendant 
loss of experienced men and almost as demoralizing an 
effect on the entire organization as when the reduction 
was made. Skilled, reliable men are not, in general, 
attracted to temporary positions, and the material avail- 
able for building up new forces can not be of the best. 
It costs a definite amount, much larger than ordinarily 
appreciated, every time a new man is taken into rail- 
road service and months usually elapse before new 
employees become accustomed to their new surround- 
ings, new standards of work and the efficient handling 
thereof. This is all reflected in equipment-maintenance 
costs, reliability of equipment«service, accidents on the 
road and personal injuries in shops and terminals. 

While North Western mechanical forces in both the 
car and locomotive departments have been generally 
stabilized, the article mentioned refers in detail only 
to the motive-power department in which the generally 
higher standard of locomotive maintenance, made pos- 
sible to a large extent by stabilization, is indicated by a 
substantial increase in power stored in good condition 
and a decrease from 19.3 to 11.8 per cent in power held 
out of service awaiting repairs. Good and thorough 
workmanship, practically impossible of attainment 
without a stabilized force, is also reflected in freedom 
from engine failures. The record of the North West- 
ern in this respect promises to be about 150,000 miles 
per failure in 1929. One of the most noticeable effects 
of the stabilization of forces is the reduction in personal 
injuries, this figure having been reduced to 11.76 in- 
juries per million man-hours in 1929, which is especial- 
ly creditable since, for the purpose of its own records, 
the North Western includes in this figure all injuries 
causing the loss of one day’s time or more. The gen- 
eral efficiency of the motive power department and the 
way its work is scheduled and handled is reflected in 
the ratio of motive power expense to total railroad 
revenue and it is interesting to note that, on the North 
Western, this ratio has been decreased from 9.2 in 1923, 
to 6.82 in the first 9 months of 1929. 

After all is said and done, the most important single 
advantage of stabilization of mechanical forces is in 
the ability it affords railroads to attract and hold a 
desirable class of employees who are skilled, careful 
workmen, willing to do a fair day’s work for the com- 
pany which provides them with steady employment. In 
other words, the plan not only helps the railroads to a 
more uniform and efficient operation, but greatly im- 
proves the conditions for workmen who are enabled to 
budget their own personal expenses and work without 
the constant fear that next week they may be looking 
for a job. 
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Locomotive finishing shop, where train-control equipment is applied 


BOUT four years ago, a system of budgeting 
monthly expenses was inaugurated on the Chi- 
cago & North Western and gradually extended 

to all departments, including the mechanical depart- 
ment, where its practical application is commonly con- 
sidered as difficult as it is desirable. It is now generally 
used in both the motive-power and car departments 
and has been instrumental in stabilizing shop forces 
throughout the year to an unusual extent, resulting in 
many economies to the railroad and advantages to the 
employees. 

In the motive-power department for the first nine 
months of 1929, for example, the maximum variation 
of actual from estimated monthly budget expense, oc- 
curring in July, was only about 6.4 per cent; the labor 
budget was exceeded slightly in but two months and 
was under-run a maximum of only 5.3 per cent in July; 
monthly man-hours were held within the limits of 
1,469,506 to 1,401,156; motive-power department em- 
ployes: varied in number from a maximum of 6,940 to 
a minimum of 6,760; the men benefited by steady work 
and the railroad profited by low labor turnover and the 
employment of a class. of relatively better satisfied, 
more experienced, skillful and careful men. The result 
was improved locomotive conditions, reduced engine 
failures, fewer personal injuries and a smaller ratio 
of locomotive repair cost to total operating revenue. 


How the Budget Is Set Up 


The basis of all budgets is first an estimate of the 
- volume of business measured by revenues, car load- 
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These estimates 


ings, ton-miles, passenger miles, etc. 
are made by the traffic department which arrives at its 
estimate by careful reports from all off-line agencies 


as well as on-line agencies. These estimates are sup- 
plemented by estimated reports from local station 
agents and division superintendents. After all these 
reports are in, studied and analyzed, they are then com- 
pared with general national conditions, including the 
credit situation, cost of money, and forecasts by estab- 
lished and recognized authorities. The conclusions 
thus reached are then compared with the results in pre- 
vious years and a final conclusion reached by the presi- 
dent regarding the probable business which will be 
transacted in the succeeding year. Gross revenues and 
cash receipts are estimated within approximately $300,- 
000 each year, which is not a wide variation consider- 
ing that operating revenues are annually in excess of 
$150,000,000. 

Budgeting expenditures is in charge of a committee 
from each department appointed by the head of that 
department, and all budgets are consolidated, reviewed 
and properly approved by the executive. The establish- 
ment of a budget for the motive-power department re- 
quires a careful study of previous expenditures for 
running and classified repairs and a consideration of the 
actual locomotive miles to be run over a given period; 
also a careful estimate of the anticipated locomotive 
miles, based on prospective business, giving due con- 
sideration to the replacement of locomotives with gas 
and oil-electric units as well as locomotives to be pur- 
chased and retired. The desirability of a reasonable 
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Chicago & North Western machine and erecting shop building at Chicago 


increase in shop efficiency and reduction in locomotive 





the budget labor-cost lines follow each other. The labor 


3 maintenance costs also is not overlooked. budget was exceeded in only two months, namely Feb- 
5 The total budget of the motive-power department for ruary and May, and under-run in April and July, the 
S the year 1929, for example, being thus established, was maximum amount in the latter month representing 5.18 
P divided between, labor, material, retirements and de- per cent of the budgeted labor expense. A glance at 
1 preciation and distributed by months, as shown by the the labor curve may raise a question regarding its lack 
¢ dotted lines on the budget-expense chart. The uni- of uniformity throughout the nine months. Labor cost 
: formity of the total expense budget of the motive- is directly proportional to the amount of time worked 
€ power department throughout the nine months of the .and the labor budget is based on the number of shop 
, year is well indicated in the upper curve. Reference and enginehouse days to be worked in each month. 
iS to the percentage variation chart indicates that the February, for example, had only 22 working days in 
- actual total expense of the motive-power department 1929 as compared with 26 days in May and 27 days in 
I- exceeded the budget in only two months, namely Feb- August. Moreover, the effect of any wage increase 
e ruary and May, the percentages being 0.72 and 2.51, must be shown in the labor budget and in the case of the 
d respectively. The actual total expenditures of the mo- North Western an increase of approximately 4% per 
, tive-power department fell below the budget during the cent was effective beginning with the month of May. 
» balance of the nine months, the widest variations occur- Absentees, particularly during July and August were 
rf ring in April and July and also influential in causing 
amounting to 4.02 per cent . the actual expense of the 
-€ and 6.39 per cent respec- 3 motive-power department 
at tively. The primary cause © to be less than the budget 
od for under-running the bud- = allowance. 
h- get in these two months Not much can be said 
ail was reduced labor expense about variations in the ma- 
or lue to an unexpected num- terial-budget curve. Antici- 
he oer of absentees on account pated expenditures for ma- 
d; of vacations, sickness, etc. ‘S terial are set up, which are 
ve An examination of the *, based more or less on the 
m- labor curve on the budget- : Jan. Mar. Apr. May Jun. Jul. Aug. . Noy. number of working days in 
as 





expense chart indicates 
how closely the actual and 
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Chart clearly picturing extent to which North Western  ¢ach month. The holding 
locomotive forces have been stabilized 


over of material charged to 
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locomotives undergoing repairs from one month to 





another makes it particularly difficult to distribute the 
material monthly expenditures accurately. The ma- 
terial budget is also affected by wage increases, the pres- 
ent ratio of total labor and material costs in the North 
Western motive-power department being about 67 per 
cent for the former and 33 per cent for the latter. 

Retirements and depreciation can be predicted with 
considerable certainty. The reason for the peak bud- 
get requirements in June was that locomotive retire- 
ment charges for the entire year were scheduled to be 
carried in this one month whereas they were actually 
carried over until later in the year. Since labor is the 
largest single factor in the total expense ot the motive- 
power department, it is to be expected that the percent- 
age variation in grand total expense will more or less 
follow the percentage variation in labor cost. This is 
well indicated in one of the charts. 
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Average man-hours per personal injury involving the loss 
of one or more days, 1923 to date 


The average man-hours per month for selected classi- 
fications in the North Western motive-power depart- 
ment is shown in one of the tables. This tabulation 
started with the 12-month period prior to June 1, 1922, 
at which time considerable reorganization was neces- 
Sary on account of the shopmen’s strike. Starting with 
the year 1923 an effort was made to maintain a stabi- 
lized force. This was fairly well worked out during 
the years 1923 and 1924. However, during 1925 there 
was a considerable falling off in business handled and 
retrenchment appeared to be necessary, with the result 
that there were a number of shut-downs in the shops 
and a curtailment of enginehouse forces. This reacted 
to such an extent that there was a surplus of bad-order 
power at the beginning of the year 1926 and it was nec- 
essary once more to build up the force to overcome 
this deferred maintenance. With this accomplished, 
the forces worked during the years 1927 and 1928 were 
fairly constant at a lower level as a result of many 
permanent reductions which could be made. When the 
budget was established for the year 1929, it was pos- 
sible to establish a permanent force somewhat reduced 
below the previous years. 


Locomotive Maintenance Borrowed in 1925 
Paid Back in 1926 


Referring to the table, the reduction in the number 


of foremen man-hours has been made possible by the. 


reduced volume of work and the reduced supervision 
necessary with stabilized forces. Two factors in the 
decrease of blacksmith man-hours from about 35,000 
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to about 24,000 has been the increased use of the Oxy- 
graph mechanical-torch cutting machine and of auto- 
matic electric welding heads and in spite of the increase 
of reclamation work requiring blacksmith operations. 
The installation of a modern spring-manufacturing 
plant at the Chicago shops of the North Western has 
also been a factor. Boiler work has decreased sub- 
stantially, due, for one reason, to the increase in water 
treatment and in spite of an extensive boiler building 
program carried on in 1927 and 1928. The primary 
reason for the increase in electrical workers, which in- 
clude both crane operators and electricians has been 
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Record of locomotive miles per engine failure, 1922 to date 


the extensive application of automatic train-control 
equipment to locomotives. This work is done at the 
Chicago shops and requires the services of a consider- 
able number of experienced electrical workers and 
helpers whose work is carefully co-ordinated to assure 
the satisfactory application of train-control equipment 
without unnecessarily delaying locomotives. There has 
also been a substantial increase in the number of elec- 
trical workers employed on the line to inspect and main- 
tain train-control equipment. The number of machin- 
ist man-hours as well as the helpers has varied in quite 
the same way as the boilermakers. The building up 
of work in 1923 is indicated and the subsequent bor- 
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Percentage of North Western locomotives out of service 


rowing of maintenance in 1925 to be paid back in 1926. 

The variation in monthly man-hours over a period ot 
years is also shown graphically in one of the charts. 
Referring to this chart, the concentrated effort to over- 
come deferred maintenance and improve locomotive 
conditions in 1923 is indicated, also the depression in 
1925 and again a slight upbuilding of forces in 1920. 
The subsequent reduction has been made possible by 
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Actual and budget expenses for the first nine months of 
1929—Motive power department 


more efficient operation, improved machine equipment 
and material-handling methods and is now approach- 
ing a minimum consistent with keeping locomotives up 
to the desired high standard of maintenance. 

To indicate to what extent the forces in the motive- 
power department of the Chicago & North Western 
have been stabilized, one of the charts shows the num- 
ber of men employed for the last six months of 1921, for 
the year 1925 and for the first nine months of the year 
1929. In 1921 the force was built up from a 6,184 to 
8,435 in a period of six months. In 1925 the fluctu- 


ations were from 8,164 maximum to 6,345 minimum. 
In 1929, on the other hand, the fluctuation was only 
from 6,956 to 6,776 and this variation was caused by 
the closing of two small shop points. 

By having men available during periods of slight de- 
pression, stabilization of forces permits preparing loco- 
motives for subsequent peak demands. Increased 
forces are not then necessary and it has been estab- 
lished that power can be maintained at a higher stand- 
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Average man-hours per month—Selected classes in motive 
power department 


ard throughout the year with a reduction in the total 
number of men employed. 

Many improved facilities for economically handling 
the work have been a factor in obtaining reduced cost 
of locomotive maintenance, but the greatest factor in- 
volved is that of the stabilization of forces and im- 








Average Man-Hours Per Month—Selected Classifications—Chicago & 
North Western Motive-Power Department 


Asst. Black- Boiler- Car 
Foremen foremen smiths makers men ** 
Cy Mees 61 62 68 69 70-71-72 
Year 

aS + 5,904 61,024 22,713 106,449 63,830 
is lt See 4,757 66,908 35,039 142,455 76,047 
POE 4,364 66,583 28,205 116,464 67,900 
SAAT Saree & 4,282 65,406 28,728 108,292 63,042 
freee 4,215 66,115 30,696 111,110 66,672 
Hae. wader oveiaat 3,883 66,365 26,253 95,572 62,155 
= OE es 3,890 65,654 26,389 91,870 60,423 
S . son% 3,744 66,096 26,723 86,720 58,217 
i ee 3,628 62,532 24,824 82,480 55,652 
i ser 3,597 63,451 25,024 84,011 56,669 
ee 3,556 63,308 25,158 84,676 56,821 
ie SAR 3,552 63,658 25,162 85,124 57,242 
2 eee 3,523 63,906 24,861 84,385 56,962 
7 re eo 3,531 64,759 24,737 84,294 57,007 
OS. Wee ecs 3% 3,993 69,187 24,793. 84,381 57,155 
9) GM Sse 3,526 64,800 24,548 83,808 56,944 
—364 —854 —1,841 —8,062 —3,479 


Last line shows increase (+) or decrease (—) over previous year (1928). 


Helper 
Elec. Machin- Mechanical and reg. Grand 
workers * ists helpers appren. Laborers total 

74-75 77 80 81-82 83-85-86 
24,898 260,857 467,819 40,891 422,726 1,650,725 
29,597 361,088 577,305 61,283 419,477 1,977,390 
26,535 392,251 488,062 56,858 _ 370,579 1,700,598 
26,759 291,452 456,732 57,518 325,342 1,601,731 
27,105 313,061 473,752 60,974 311,428 1,641,568 
29,643 283,590 439,113 52,751 314,292 1,544,202 
32,632 278,229 420,250 52,336 293,324 1,494,975 
34,420 278,557 404,143 52,656 285,791 1,469,506 
32,381 263,657 385,041 49,331 277,293 1,401,156 
32,862 267,157 391,268 49,418 281,971 1,421,843 
32,989 268,746 393,493 49,795 278,397 1,423,609 
33,203 270,028 395,653 49,841 279,824 1,430,619 
33,060 267,641 393,664 48,950 278,733 1,422,182 
33,012 266,967 394,354 48,506 279,393 1,423,592 
33,091 267,377 396,261 48,270 280,324 1,427,979 
32,903 265,560 394,158 47,541 279,180 1,419,655 

+304 —12,669 —26,092 —4,795 —14,144 —75,320 


*Crane operators and electricians, ** Locomotive carpenters, truck repairers and painters. 
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proved morale among the employees. The railroad has 
not benefited alone, however. As never before in the 
history of the North Western, the present force of 
locomotive men are sure of steady employment and are 
in a position to budget their own personal expenses. 

One of the important advantages of stabilization 
from the point of view of a uniformly high standard 
of locomotive maintenance is indicated in the chart 
showing percentage of power ott of service for repairs 
and in good condition, indicating that the gradual re- 
duction in shop forces on the Chicago & North Western 
has not sacrificed the condition of power. 

For example, during the period from July 1, 1921, 
to July 1, 1922, the percentage of power out of service 
for repairs was 19.3 This has been gradually reduced 


one day’s time or more and have been so recorded since 
the year 1923. 

During 1923, a period of extremely large labor turn- 
over, there were 57.65 accidents per million man-hours 
worked. This labor turnover and fluctuation in force, 
due to shutdowns and reductions, has gradually de- 





Table Showing Personal pee on a Million Man-Hour 
asis 


Average 
man-hours 
per month 
1,977,390 
1,700,598 
1,601,731 
1,641,568 
1,544,202 
1,494,975 
1,419,655 


Accidents 
per million 
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accidents 
per month * 
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Chart showing percentage variations from budget estimates 
—Motive power department 


with slight fluctuations until for the first nine months 
of 1929 it was but 11.8 per cent. 

In spite of the reductions indicated in the budget and 
man-hour charts, the average locomotive miles per 
month for each of the various years has decreased but 
slightly from a maximum of 4,467,434 in 1924 to a mini- 





Table Showing Average Locomotive Miles Per Month 
Miles per a 





mum of 3,945,302 in 1928. This means that the total 
volume of motive-power maintenance work has not sub- 
stantially decreased and thus accounted for the decrease 
in monthly man-hours. 


Over 170,000 Miles Per Engine Failure Were 
Attained in 1928 


The improved condition of locomotives is also indi- 
cated by the increased miles per engine failure as shown 
in another of the charts. During the year ending July 
1, 1922, the average miles per engine failure was 35,046, 
this being quite sharply increased until 1925 and then 
more gradually to a maximum of 173,420 in 1928. 
This was an exceptional year, and the first nine months 
of 1929 shows a decrease to 149,622. Even this figure, 
however, shows what can be accomplished with a stabi- 
lized force for the more effective handling of both run- 
ning and heavy repairs. The North Western definition 
of an engine failure is one which causes a 10-minute 
delay not subsequently made up. Another outstanding 
result of stabilized forces is indicated by the reduction 
in personal injuries, one of the charts showing defi- 
nitely what has been accomplished. This chart is pre- 
prepared to indicate the monthly man-hours per acci- 
dent in the motive-power department. The accidents 
reported are all instances in which there was a loss of 
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* Accidents causing loss of one day’s time or more. 





creased since 1923, with a highly favorable effect in 
decreased accidents per million man-hours from 57.65 
in 1923 to 11.76 in 1929. 


Repair Cost Reduced to 6.82 Per Cent of Operating 
Revenues 


The economies actually effected by the stabilization 
of shop forces are shown in a chart which indicates the 
ratio of expenditures for locomotive repairs to the total 
operating revenue over the period under consideration. 
In spite of the fact that during the period there have 
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Ratio of locomotive repairs to total operating revenue 


been three successive wage increases, the ratio has been 
gradually reduced from a peak of 9.2 per cent in the 
year 1923, to 6.82 per cent for the first nine months of 
the year 1929. 

It is conceded that a certain percentage of the total 
operating revenue must be available for locomotive re- 
pairs. This ratio will vary in different territories and 
for different railroads, depending on the service per- 
formed and the type of locomotive operated. However, 
any program which tends to a continued reduction of 
this ratio, and at the same time contributes to steady 
employment and improved working conditions for the 
men, as has occurred on the Chicago & North Western, 
recommends itself for serious consideration. 


Cuttinc Toots.—Many new and useful standard cutting tools 
and holders, as well as many distinctive and individual special 
tools for intricate operations, are shown in the latest catalogue, 
No. 20, of the Gairing Tool Company, 1629 Lafayette boulevard, 
Detroit, Mich. The catalogue contains 124 pages and is attrac- 
tively bound in a dark blue cover, embossed in gold. New list 
prices are given on standard tools. 
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One of the 4-8-4 type locomotives built for the Rock Island by the 
American Locomotive Company 


service 24 4-8-4 type locomotives, in the design 

of which are incorporated a number of unique 
features. It was the desire of the railroad company to 
produce a locomotive the detail design of which would 
in general, be suitable for either freight or passenger 
service. Such a design, it was considered, would not 
only be economical from the standpoint of maintenance, 


T HE Chicago, Rock Island & Pacific now has in 
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4-3-4 Type Locomotives for the 


Rock Island 


Built with 69-1n. drivers for f reight 


service—F or passenger service 


74-in. drivers can be applied 


but would result in having interchangeable 
parts for two classes of locomotives, thus re- 
ducing the number of locomotive parts neces- 
sary to be carried in stock. As a result a 
4-8-4 type was designed for freight service 
having 69 in. drivers. The driving-wheel 
base, together with the related parts, i. e., 
cylinders, side rods, boxes, etc., were de- 
signed so that 74-in, drivers could be applied 
should it be desired to use the locomotive in 
passenger service. 

This order of 24 locomotives, which were 
built by the American Locomotive Company, is a repeat 
order of a single locomotive, No. 5000, delivered last 
February. They develop a maximum rated tractive 
force of 66,000 lb. Franklin boosters are applied to 
the rear trailer truck wheels which develop a tractive 
force of 13,100 lb. This gives a combined tractive 
force at starting of 79,100 lb. The boiler operates at a 
pressure of 250 lb., and the diameter and stroke of the 
cylinders is 26 in. by 32 in. 

The total weight is 434,000 lb., of which 265,500 Ib. is 
carried on the drivers, 68,000 lb. on the engine truck 
znd 100,500 Ib. on the trailing truck. The factor of ad- 
hesion is 3.98. The rear wheels of the trailing truck 
carry 57,500 Ib, which gives a factor of adhesion of 4.38 
for the booster. 


To be Used in Fast Freight Service 


The new power is being placed in service on the El 
Paso-Kansas and the Missouri divisions. These two 
divisions carry a heavy freight traffic and it is necessary 
to get the trains over the road at high rates of speed. 
The profile of the Missouri division contains a number 
of sharp curves and severe grades. Alco spring-con- 
trolled lateral-motion devices were applied to the front 
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Cross tie and guide-yoke casting 
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driving wheels, and inside-bearing, cast-steel, geared glace Spaceiniaaly 
roller-resistance engine trucks were also applied. 





















Features of the Design 


A feature of the design of these locomotives is the 
front bumper-bracket casting, which is shown in one of 
the drawings. The cylinder saddle, the front portion of 
the frame and the brackets for the air compressors, 
which are located in the front of the cylinders immedi- 
ately back of the bumpers, are cast integral with the 
bumper bracket. The main frame is of the usual rec- 
tangular bar section, but it differs somewhat from the 
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Table of Dimensions, Weights and Proportions 
of the Chicago, Rock Island & Pacific 
4-8-4 Type Locomotives 





RGUEBGE  65k66045494ss cnr saeaahb seed aehaaaeens C. Ri: & 2; 
MONEE f.swsdasunncsusehe oeeeeicsisonea neha noes American Locomotive 
Company 
TYPO. GF ROCGMAOUIVE: <.o.0:50:00.4:4.00 190 4440004860 20 ese -8- 
RNG cow edie gan ee iee bieninie ncaa wbnies Solewas Freight 
Cylinders, diameter and stroke ...........ceceeee 26 in. by 32 in. 
be Be ree eo eee eee Baker 
VGIGEE, DIGUA THE, WAR ioe 0.0500 00800 0c sscsscwes 12 in. 
MII, onic os iw Soe 6 515 0-06 40 woreaeind 8% in. 
SNE ioe sia ioven GoGo nina N sores ans oo eee ee 15% in, 
NE NINE oop ao se R sd 0 6 0 A wie lo WIS Line and line 46" 
Dee Sil IE oo Sons ncie a saaiers.oenrek a wins Gbiaoas Y% in, bial 
Weights in working order: P : 
On Seivers assenecaueriacssseessearerneesooss —- > Cross section at center line and end view of 
ee Re ona aie masala manna e i i i 
On trailing truck, rear wheels ................ 57,500 Ib. cylinder saddle casting 
On trailing truck, front wheels .............0+ 43,000 Ib. 
Total CNiNE .ccccccccseccvcsscccscccvcsecece 434,000 Ib. a A Ne a 43 in 
Tender . weet eect eee eee e teen teen eee eereeene 299,200 Ib. Sensnaia diaaaaior and length : 
Total engine and tender .........+.++++eeeeeee 733,200 Ib. ON ae Nee rer 12% in. by 13 in. 
Wheel bases: ; NE II, 0 r5-4:010'o s/s’ Claw 3a Canoe sa ee saws 11 in. by 13 in. 
Driving ........ seen cence eee cece ence ences 19 ft. 3 in. EI sonia c See ha. asiodsbedwaatiadaawne 7% in. by 13 in, 
Total engine ............... Rete eee eee eens 45 ft. 7 in. RM NONE: MOONE 5.5 55.5 55.05 0b oslo eines ess 7 in. by 14 in. 
Total engine and tender ........cccccccocccces 88 ft. RE NS OEY Goins nds Sisiceecusdcscesweeae 9 in. by 14 in. 
— diameter outside tires: Boiler: 
TIVING ...eeeeee occ c cece cece ssc ececccccece 69 in. ONE sis :ds ai oR aie VISA 5k bas aus buS DS a lein ws Straight to 
Front truck .......+.seeeee Steet eee ee ee eeeeee 33, in. I MN S55 a0 soeds a huksebesnnoes see 250 ib. . 
Trailing truck, front ..........eee.. see eeeeees 36 in, _ } ES Se rr re pre Soft coal 
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Diameter, front ring, inside ...........0-eeees 84% in. : 
Firebox, length and width .........--.-5seeees 132% in. by 96% in. 
Combustion chamber, length .............+++05 54 in. 
Tubes, number and diameter ..............-+08 77—2% in 
Flues, number and diameter ..............2+05 202—3% in. 
Length over tube sheets ........-.-2eeeeeceees 21 ft. 6 in 
2 SES SY SPS US ee ree a ere t Troe 88.3 sq. ft 
Heating surfaces: 
Firebox and combustion chamber ............+++ 364 sq. ft 
MINN, Sidi aini shale atw6. 55-6 a1: 30) p00 6. 6.0 0-0:0co-ars 151 sq. ft 
I MUNIN go wo tac owes 4,928 sq. ft 
Se ee ee eee OC Te Tee eee 5,443 sq. ft 
Co SS = ER rriner Ree rece ke ae 
Combined evaporative and superheat............ 7,686 sq. ft 
Tender : 
Te ee ROT ee Eee ne ee 15,000 gal. 
ROME ic Gad cam merilss s LA Ad ho tse a OOb 20 tons 
Wheels, diameter outside tires .... 33 in 


Journals, diameter and length 6% in. by 12 in. 
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bolted to the front bumper bracket as well as to the 
main frames and brake-shaft crosstie, and produces a 
rigid construction. Both the front and rear ends of 
the firebox are supported on sliding shoes. The room 
provided in the cab for the engine crew is more spacious 
than that on the usual design of locomotive. This 
feature, together with the location of the valves, gages, 
etc., has proved to be a satisfactory arrangement. 


Special Equipment 


Flow of steam to and from the cylinders is controlled 
by a Baker valve gear having a piston diameter of 12 





The trial locomotive placed in service last February 


Maximum rated tractive force 
Rated tractive force of booster ........c0eqecsess 
Combined tractive force at starting 
Weight proportions: 
Weight on drivers + total weight engine, per cent............ 61. 
Weight on drivers -- tractive force........ccccseccccsccssces 3 
Total weight engine ~ comb. heat. surface............esee0- 56. 
Boiler proportions: 
Tractive force + comb. heating surface.........esseeececeees 8. 
Tractive force X diam. drivers -- comb, heating surface........ 598 
5 
4 
6 


66,000 Ib. 
13,100 Ib. 
79,100 Ib. 


Wisepox heating suriace = grate QFER. 6.0.5 ccc ccsescsceseces 
Firebox heat. surface, per cent of evap. heating surface........ RK 
Combined heating surface + grate area.........ccseeeeeeeeee 86. 





conventional design at the front end. The cylinder rail 
is continuous as in previous designs but is set in a de- 
pression of the frame front-end casting. This permits 
bolting and keying directly to the casting. The three- 








Interior of the cab of the Rock Island 4-8-4 type 
locomotive 


piece cylinder castings and the entire frame design 
make a substantial and rigid construction. 

The guide yoke, the lateral-motion and reverse shaft 
crossties are incorporated in one large steel casting. 
The design of this casting which is shown in one of the 
drawings, is largely of box section. This casting is 
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in. In addition to the devices already mentioned, these 
locomotives are equipped with Alco Power reverse 
gears, cast-steel bumpers, rear cradle, trailing truck 
tender frame and trucks. Additional equipment in- 
cludes the BK type Standard stoker, the engine of 
which is located on the tender ; Coffin feedwater heater, 
Chambers front-end throttle, four Thermic syphons, 
two of which are located in the firebox and two in the 
combustion chamber, and a Type E superheater. The 
tender has a capacity of 15,000 gal. of water and 20 
tons of coal. 


Shop-Made Chute for 
Sanding Locomotives 


By Wm. F. Zwiebel 


HE sand chute shown in the sketch has been in 
service at this engine terminal for a considerable 

time and has proven satisfactory. Although its con- 
struction is comparatively simple, it is rain and snow 
proof in all kinds of weather. This chute was made 
from a scrapped B. & W. boiler tube. The slip-joint was 
made in the tin shop from sheet iron, about No. 14 B.W. 























gage. The outside sleeve was welded to the boiler tube, 
|k----------------- 26%. -------—-------- > 
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[ ear 
Clamp for canvas covering 
sand hole opening 


Rain-proof sand chute made from an old boiler tube and two 
pieces of sheet iron 
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making a water-tight joint. The inside sleeve is formed 
with an elbow, to which a piece of canvas, large enough 
to cover the sand box opening, is clamped. The hostler 
can easily raise the edge of the canvas to see when the 
box is full, without wasting sand. An old piece of cab 
curtain, about 20 in. square, is satisfactory. 


Gages for Centering 
Wheels on Axles 


By A. F. Coulter 


Master Car Builder, Union Railroad, 
East Pittsburgh, Pa. 


ARAGRAPH 242 of the A.R.A. Wheel and Axle 
Manual recommends that wheels be mounted cen- 
tral on the axle as a protection against flange wear and 















































9-in., 10-in. or 11-in. journals. It is made of a ¥%-in. 
square steel bar on which is mounted a sliding steel block. 
This block has an opening on each side through which 
the operator can observe the length of journal for which 
the gage is set. It can be moved to any one of the desired 
journal lengths by operating a plunger pin, which is held 
against the bar by a spring. The plunger pin is allowed 
to drop into one of the holes on the gage bar, which are 
identified by numerals stamped on the side of the bar, 
according to the length of journal the operator is work- 
ing on. A rest is provided at one end of the gage, which 
is placed on the top of the axle collar, as shown in 
Fig. 2. 

Fig. 4 shows the method of application and detail con- 
struction of the gage used for mounting wheels. The 
application of this gage is further illustrated in Fig. 3. 
The gage is applied to the wheel as shown and is secured 
to the wheel by moving down the lever A. This lever 
rotates the cam K which clamps the gage to the wheel, 
the bearing joints of the gage clamp on the wheel being 
indicated by the letters D, B and C. 
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Fig. 1—Drawing showing the general arrangement application and details of the axle centering gage 


hot boxes. Thus, it is necessary to find the exact center 
of the axle in order to mount wheels in accordance with position by the guide spring L. 


the A.R.A. recommended practice. 


ene 





Fig. 2—Application of the axle-centering gage shown in 


Fig. 1 


_ Fig. 1 shows an axle-centering gage which was de- 
signed and is now being used on the Union, that can be 
applied to present standard A.R.A. axles having 8-in., 
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The pointer is a hardened steel pin, which is held in 
It is mounted on a 
bracket N, which is designed to permit a swinging move- 


~ 





Fig. 3—Application of the wheel mounting gage 


ment of the pointer to assist the operator in locating the 
center line of the axle as the wheel is being pressed on its 
seat. 

It is frequently desirable to mount wrought steel 
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wheels prior to turning the tread and flange, on which 


reported a number of improper repairs, and also a num- 





the tread has been rolled out over the outside edge. No ber of defects caused by the derailment that had not 
After the joint inspection at East St. 
to wheels in this condition, because the bearing joint D Louis the car was made empty and forwarded to the 
always comes below the metal that has been rolled out General American Tank Car Corp. shops at East Chi- 


difficulty has ever been encountered in applying the gage _ been repaired. 
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Fig. 4—Gage for mounting wheels—This gage is the companion gage to that shown in Fig. 1 


over the edge. This gage can also be used on cast-iron cago, Ind., where complete repairs were made. 
wheels with reinforced flanges, with a slight modification was rendered against the owner by the Texas-Mexican 
On October 25, 


in the location of the bearing points C and D, of the for the repairs it made to the car. 


gage on the car wheel. 


Decisions of 


(The Arbitration Committee of the A. R. A. Mechan- as evidence. , 
ical Dwision is called upon to render decisions on a 
large number of questions and controversies which are 
submitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


joint evidence. 





Defective When Car Arrived Home 


refused to honor the bill. 


tank car 9429 was damaged in a derailment on its line at Ci#y Tank Line, Inc., vs. Texas-Mexican. 


Saenz, Texas, on October 7, 1926. The handling line 





repaired this car in its Laredo, Texas, shops December Another Decision Involving Arbitration 


8, 1926, and returned the car to the nearest home point 


of the owner, East St. Louis, Illinois, April 28, 1927. The Denver Joint Car Interchange and Inspection 
A joint inspection was made at this point by repre- Bureau issued a defect card against the Denver & Rio 
sentatives of the C.C.C. & St. L. and the owner, who Grande Western to the Union Pacific for one cut jour- 
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Case No. 1319 


. 


Vol. 103, No. 12 





No bill 


1927, a bill was made against the Texas-Mexican in 
accordance with A.R.A. Rule 12, covering the cost of 
correcting and making complete repairs to the car. 
railroad claimed that correct repairs had been made and 
It stated that the Quaker 
City Tank Line waved inspection by its representative 
and in lieu thereof the railroad had a joint inspection 
made by the Texas-Mexican and I.G.N. inspectors. 


A 1, Wh [ A Ot 10 Ca '§@§ These inspectors pronounced the car OK for service, 


for which the railroad produced a joint evidence card 


The 


The Arbitration Committee rendered the following 
decision, “The Texas-Mexican is responsible for the im- 
proper patches applied by them, as established by the 
With reference to the unrepaired de- 
tails, in view of the Texas-Mexican having acknowl- 
edged the existence of ‘bent and flattened places in 
circular ‘sheets,’ they are also responsible for this por- 
; tion of the damage, and should issue a defect card for 
Tank Car Damaged and Repaired Found the same. The car owner’s recourse for protection on 
any other unfair usage defects is against the delivering 

On November 4, 1926 the Texas-Mexican Railway line, as provided in first paragraphs of Rules 2 and 4. 
advised the Quaker City Tank Line, Inc., that Q.T.X. See Decision No. 1318.”—Case No. 1609—Quaker 








nal on Union Pacific car No. 26328. The repairs made 
by the Union Pacific consisted of one pair of new 
wheels mounted on a new 5%4-in. by 10-in. axle, and a 
charge was made against the defect card, for the dif- 
ference between the new wheels and axle applied and 
the second-hand wheels and axle removed. The Den- 
ver & Rio Grande Western objected to the betterment 
charge for the new wheels that were applied. It stated 
that the instructions in the Official Railway Equipment 
Register provided that repair charges for all Union 
Pacific System cars were to be included in one monthly 
bill against the Union Pacific Railroad, and in listing 
the cars on the billing statements no distinction is 
made of Union Pacific cars and Union Pacific System 
cars. The Union Pacific declined to make any adjust- 
ment basing its refusal on Arbitration Case No. 1319. 
It stated that each road comprising this system assumed 
in its own accounts its proper proportion of such ex- 
pense together with its proper proportion of all costs 
incurred by the Union Pacific Railroad. It contended 
that the status of this arrangement, under the Inter- 
change Rules, is in no wise different than any joint 
agent which might be established for convenience and 
economy by any two or more subscribers to the Inter- 
change Rules, and is unable to differentiate between 
this arrangement in its relation to the provision of Rule 
98 (b), and the method used by any other system of 
roads. 

The Arbitration Committee in rendering its decision 
stated, “In view of the status of the roads comprising 
the Union Pacific System, the Union Pacific Railroad 
is not the owner of the car in question insofar as the 
application of Rule 98, Section (b), Paragraph 4, is 
concerned. The charge against the Denver & Rio 
Grande Western is, therefore, sustained.” Case No. 
1608—Denver & Rio Grande Western vs. Union 
Pacific. 





Damaged Cars Should Be Held Intact for 
Owners Inspection 


Southern Pacific car 24402 was reported by the Den- 
ver & Rio Grande Western as “destroyed in accident” 
on its line near Eagle, Colo., March 30, 1928. It 
claimed that the car failed under conditions of fair 
usage caused by the train breaking in two, there being 
no derailment in connection with the accident which 
made the owner responsible. This car was a 50-ton 
steel-underframe, single-sheathed: box car built in Sep- 
tember, 1913, and was less than 15 years old at the time 
of its destruction. The underframe construction con- 
sisted of channel side sills and double fish-belly center 
sills with a continuous cover plate. The Denver & Rio 
Grande Western notified the Southern Pacific that the 
sills and frame were broken and bent to such an extent 
that it was not believed that the car owners would wish 
to have the car repaired. A joint inspection certificate, 
showing the extent of the damage and the estimated 
cost to be $1,800, was submitted to the car owner, as 
the handling line considered it to be a case of the own- 
er’s responsibility under A.R.A. Rule 120. The owner 

f the car was not satisfied with this report of the ac- 

ident, and had an inspection made by two of its car 
department officers. The result of the inspection of 

ne wreckage was unsatisfactory because the center sills 
iad been cut away from the underframe and shipped 
vith the trucks, couplers and brakes to Pueblo, Colo. 

t was clear, however, that the destruction of the car 

‘as complete, but the car owner claimed that it could 
not understand how the damage -could have been 

one under the conditions reported by the handling line. 
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The Denver & Rio Grande Western contended that the 
fact, that the car body was cut loose from the under- 
frame, did not enter into the question of responsibility 
for the damage for the reason that this operation would 
have been necessary had the car owner authorized re- 
pairs to the car. 

The following decision was rendered by the Arbitra- 
tion Committee. “The car was not subjected to unfair 
usage within the scope of Rule 32. The car owner is 
responsible.” Case No. 1610—Southern Pacific vs. 
Denver & Rio Grande Western. 

[The following note was appended to the report of 
this case: “When reporting a car for disposition under 
Rule 120, it is advisable to hold the car intact, or at 
least hold all portions of the car at one point, to afford 
the owner the opportunity to make inspection within 
the time if he so desires.”—En1Tor. | 


Air Motor Adapted 
to a Special Job 


ys HE easy adaptability of the air motor to special 
jobs, in case of emergency, is shown in the illus- 
tration. It became necessary in a railroad shop to pre- 
pare a quantity of steel rails, 12 ft. long, with rivet 
holes spaced every few inches of the length. Several 
rails at a time were placed on two strong metal horses, 





Utilizing an air motor for special work by mounting 
it on a swinging boom 


of convenient height, under a swinging boom made of 
8-in. I beam, with a stop block of metal riveted on top 
at the extreme end. A frame of % in. metal moves 
along the beam on two 4-in. metal rollers set on top of 
the beam. From a projection at each lower corner of 
the frame a strong coil spring is suspended, with a loop 
at the lower end to enclose the handles of the air 
motor which are held in vertical slots in extensions of 
the frame. 

The feed wheel is held firmly against the middle of 
the frame by the pressure of two springs. The motor 
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handles are held against side motion by the frame exten- 
sions. By the use of this device a 12-ft. radius of opera- 
tion was secured, and the drilling of the material easily 
managed by two workmen. The device became a per- 
manent part of the shop equipment and is now used on 
many other similar jobs. 


Special Valve-Seat 
Reamer for Booster 


By W.H. Haynes 


Tool and Air Brake Foreman Missoun Pacific, 
Kansas City, Mo. 


RDINARILY when it is necessary to ream a new 
valve seat in the booster main throttle valve, it is 
necessary to remove the heavy throttle and pipes from the 
engine. The illustration shows a valve-seat reamer which 
in a few minutes reseats the cage while. the throttle valve 
is in place. 

The device consists of the main stem F on one end of 
which is a shank for air-motor drive. On this stem are 
placed the two rosebud 33-flute reamers, E and G which 
are held in place by lock nuts C. The two reamers are 
spaced so as to ream the bottom and top valve seats in 
the cage at the same time. 

The cap over the valve is removed and the reamer in- 
serted in place. Part A which is threaded to fit the valve- 
cap hole, is screwed in place. The lower end bears on 
the top surface of the rosebud reamer G. The tool is 
now free to turn in the cage. Either an air motor or a 
hand wrench may be used, depending on the condition of 
the valve seats. 
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Combination Gear 
and Bushing Puller 


By H. H. Clark 
Machinist, Central of Georgia, Macon, Ga. 


Ye HE tool shown in the sketch is designed for pulling 
gears of different sizes. Any machinist employed 
as a millwright around a railroad shop will have frequent 
need for a tool of this kind. It can be made readily and 


















































” 23" 
“ ie 
2 ° ° UJ t = 
Word " ta" | mee 
dite aif 
ag ‘ =_— —o | he 2 
MSquare 14" 14Thds.. = ie a ¢! 3 
a > N | sf 
= f + IE 
Fo) [Bde 3! , ok 23" 
H picicnntaiid 10% 16"and 20----~—->} 
| - 








A convenient shop-made tool for pulling gears or bushings 


at small cost. This tool has three sets of tongs of 
different lengths. Each tong is drilled with three 14-in. 
holes, spaced 3 in. apart, so that the length of the tongs 
may be adjusted to suit the job. Slots, 1 in. by 434 in., 
permit adjusting the tongs to suit the diameter of the 
gears to be pulled. Reversing the tongs in the slots so 
that the end lugs point out instead of in, converts the 
tool into a bushing puller. 
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Reamer Grinding Gage 
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Valve Turning Gage 
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This tool saves removing 
throttle and pipes from engine 
2 ch 
IM 3 Tool Steel-Hd. 
h V 7 
| 
= 
. 
| 
onal 





Valve-seat reamer used for facing the valve seats of the booster main valve throttle without removing it or the pipe 
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The west end of the shops 


shops of the Atlantic Coast Line is located at 

Tampa, Fla. This shop was placed in com- 
plete operation in 1927, and is considered to be one of 
the best equipped and most modern shops in the South. 
It is laid out with longitudinal tracks, and all the shop 
departments engaged in locomotive repair work are lo- 
cated in one building. Considerable study was made by 


O NE of the three principal locomotive repair 


located in a compact unit as far as possible, with the 
object of facilitating the routing of parts with speed 
and a minimum of handling. 

The buildings are especially designed for semi- 
tropical climatic conditions. They are surrounded with 
numerous palms and other tropical plants native to this 
section of the country. The shops serve the entire 
third division of the Atlantic Coast Line System. This 
division includes all the lines south of Jacksonville, 
Fla., the majority of which were formerly a part of 
the “Plant System.” Approximately 350 locomotives 
are used in the third division, the running repairs for 
which are handled in five engine terminals located at 
Jacksonville, Lakeland, Sanford, High Springs and 
Tampa. The engine terminal at Tampa, which is also 
shown on the layout drawing of the repair tracks and 
buildings, is a 22-stall layout, of which 12 stalls are pit 
tracks under roof. 

In addition to making heavy repairs to all the loco- 
motives used in the third division, the back shop at 
Tampa furnishes stores materials to the various outlying 


the management to have all departments and operations. 
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Locomotives 


Modern equipment and layout esi 


feature back shop 


By W.L. McGowan 
Shop Engineer Atlantic Coast Lin 


Shops, Tampa, Fla. 


repair points, makes repairs to roadway and bridge 
equipment, and maintains a number of phosphate ele- 
vators which have a total capacity of approximately 
600 tons per hour. 

It is said, that about 85 per cent of the world’s sup- 


ply of phosphate rock is mined in Florida. A large: 


proportion of this traffic is handled over the lines of 
the third division. All phosphate cars are sent to 
Tampa for heavy repairs. In fact, the car shops at this 


particular point make repairs to comparatively few cars. 


that are not used for transporting phosphate. The 
freight-car shop, in which this work is handled, is 500 
ft. long and covers two repairs tracks, placed 19 ft. 
apart, center-to-center. Ample track space is also 
provided outside the building for handling consider- 
able repair work in peak times. Cars are repaired in 
this shop by what is generally known as the station- 
to-station or spot system. : 


Layout of the Shops—Longitudinal Tracks 
in Erecting Bay 


The executive offices for the third division are |lo- 
cated within close proximity to the main shop, engine- 
house, and car department. In the office building are 
the offices of the superintendent of motive power and 
his staff, the shop superintendent and staff, the divis.on 
storekeeper and staff, and the road foreman of engimcs. 

In addition to the main office building, there is 4 
fire-proof wash and locker building, which is located 
east of the main shop. It is equipped with Bradley 
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The east end of the shops 





Part I 





wash fountains, shower baths, and steel lockers, suffi- 
cient to take care of 1,800 employees. 

The entire shop and premises, as well as the trans- 
portation yards, are provided with private automatic 
exchange telephones. This is a dial system telephone, 
and has code call equipment. The code call system 
as it is installed at Tampa, is a unique feature in the 
administration of the shops, and is a valuable adjunct 
to the shop communication system. For example, if 
the shop superintendent wishes to talk to the general 
foreman, he dials the general foreman’s office number. 
If the general foreman is not in his office, but is out 
somewhere in the shop, he dials the general foreman’s 
code number. This code number is signalled through- 
out the shops and premises by means of air whistles, 
and by green signal lights. Recognizing his code call, 
the general foreman goes to the nearest telephone, 
and is placed in communication with the shop super- 
intendent. The green signal lights are used in those 
sections of the shop where the whistles can not be 
heard easily. Code calls are assigned to all the de- 
partment heads and executive mechanical officers, and 
to the general yardmaster and yardmasters. The 
main switchboard is equipped for 60 telephones with 
code calls. 

The main building is of steel construction 638 ft. 
long by 265 ft. wide. As shown in several of the illus- 
trations, the sides and ends are enclosed with steel sash. 
This side-wall construction begins at a point 8 ft. 
above the floor level. The remaining portion of the 
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wall structure is made of corrugated asbestos siding. 
No provision is made for closing the 8 ft. opening at 
the floor level around the building. The roof is con- 
structed, as shown in several of the illustrations, with 
wide overhanging eaves which afford protection against 
rain entering wide openings in the wall directly under- 
neath. These openings underneath the eaves and at 
the floor level afford free circulation of large quan- 
tities of air through the interior of the building at all 
times. This method of air circulation is quite effec- 
tive in this climate, and keeps the interior from 15 ¢s 
20 deg. cooler than the outside atmosphere. The roof 
construction, known as the Aiken type, is of wood cov- 
ered with Johns-Manville built-up roofing. The floor 
is made of treated wood blocks set on a concrete base. 


Equipment for Handling Material 


The main shop building is provided with 10 travel- 
ing electric cranes of various capacities. The material- 
storage yards which are located on each side of the 
shop are each served by 10-ton half-gantry cranes, 
while the yard at the end of the shop is served by a 
10-ton bridge crane. The erecting bay is 90 ft. wide 
and has three longitudinal tracks spaced 30 ft. center 
to center. This bay is served by two 100-ton bridge 
cranes and four 3-ton traveling wall cranes, which 
are equipped to be operated either from the floor or 
a cab mounted on the crane. 

The heavy machine-shop bay has a width of 75 ft. 
and is served by two 10-ton traveling bridge cranes. 
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Fig. 1—Chart showing the departmental organization of the Atlantic Coast Line shops, Tampa, Fla. 


Railway Mechanical Engineer 





Vol. 103, No. 12 





Oo 





The boiler and tank shop, which is 60 ft. wide, is served 
by two 15-ton bridge cranes. A considerable number of 
small jib cranes equipped with Shepard electric hoists 
ranging from one-half ton to two tons capacity are 
strategically located in the light and heavy machine 


around the building so that the floor area of the pres- 
ent structure may be increased 60 per cent if neces- 
sary. 

Electric power is purchased from the local power 
company, and is delivered to a sub-station at 4,000 volts, 
3 phase, 60 cycles, a, c., where it is transformed to 440 





















bays. Sufficient space has been allowed in both of these 
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bays for the installation of additional machine tools and 
equipment. 

The design of the main shop building is such that 
additional balconies and crane service can be installed 
which will enable the.shop to handle a 25 per cent in- 
crease in production. At the present time, this shop can 
handle an output of from 40 to 50 locomotives per 
month, including heavy repairs of all classes. In the 
layout of these shops, the management made a care- 
ful study of all the exigencies relative to future ex- 
pansion should operating conditions require an increase 
in shop production. Ample floor space is provided for 
the installation of 25 per cent additional machine tools 
and equipment, and sufficient land has been allowed 
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Layout of the shop repair tracks and buildings 


volts, a. c., for power requirements and to 110 and 220 
volts, for lighting purposes. The lighting system is 
controlled from distributing boards located on columns 
in different parts of the shop. In addition to the gen- 
eral lighting system used when the shop is working, a 
night lighting circuit is installed which is controlled 
from one panel, so arranged that all lights may be cut 
out except those used in the night circuit. 

The power system has been designed to eliminate 
fuse plugs wherever possible. Air-break circuit break- 
ers, with inverse time-limit over-load protection, are 
installed at the point where the power lines enter the 
-building, instead or fuse switches. Power is distribu- 
ted to several panels located at strategic points in the 








Part of the heavy machine bay—One of the balconies with starters and electric control equipment is shown in the 
background 
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C1 as 8 
le a, 
G) 
: -:203 
LINK MOTION 
4 | a can ROTTLE 
17 | | 5] Ce ys CTC DRIVING |: 
Y* | 30-35] 
. Nh te a 
that - . - - 
ee ae Material Platforms for Locomotive Parts with 3'0" Passageways 
NOAA 
| 
'O%—-- 
| Mace TIRES | CAR: WHEEL STORAGE . 
id shop og tes : : ” 
equipment in the Atlantic Coast Line Shops, Tampa, Fla. 
Mach, Mach. 
or Equip. Ne. Size or Equip. No. Size _ Kind 
REY 2 Show da Me ORE ee noae Pipe a, i Senall forge adja- 
re D ney , OE OLE: Double forges * 
Se 5) “asia cove aah anes SIRI at Zap 6S pe a ~~ Soll nee ee a ROR High 
43 A Ot Te WR a cloee oe aciahs Acetylene brazer’s bench 4 ha ead See gE aL Rod annealing furnace . 
Sh. |. Bye Saudinape ee ieks wie Pipe and tin shop foreman’s 64 Re a OSS eae aan Furnace 
- office 65 See UE 64. 50sn0004056%0 Single frame steam hammer 
250). 20 Peake tea eeeosoraan abe Brass furnace 66 ae Helve hammer , 
Heectine Suce+Gacee DD 4 Ae “y' — aadwet —s — tool grinder 
53 ee ee ee See ee Double emery tool grinder 69, 70. 71, a ein la ° 
* ; 97, 98, 99, 
ad 1858) 14 if) By Gi Gad...5 2.8 Portable engine lathe SRI ss fein dic cond. + 758 Oil burning forges with individ- 
+ a DAIRY. st ttew abla ht cuenicnie Radial drill ual blowers 
Fe oh cha te AO COE Tire heater 89 Ty | ee Vurnece 
BiacKsMiTtTH SHop—Grovup A 1 er hintessaay toeheeta. eee Large anvil 
9 0 ty F Mili deiss. Farnace 91 SE hp rato cdoie Single power steam hammer 
© . dns timiwd sane eaten aA eA Double frame steam hammer* 92 PESTO LN 4* 90'9,2'9 ere 9in 2S -- Single forge © 
MES Eatatig Rtas: Hottie onic Single forge * 93 sec cecececcceseccerscees Stock adjusting machine 
D8 (6 - Sew clus Large anvil * ES rt ON ORES —— 
tine ce ie ae Se ee ai te, ee we od.’ cee Rabe eaheeds Wien aie ween Double forge * 


oT. : . 
Future installations. 
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Arr Brake DeparTMENT—GrovuPp B 


Size Kind 
PT. 6460s eccssenane Power hammer * 
SC error re re Stripper * 
Danke ana en sans Bander * 
Ne ae eee OTe Oe Ye Furnace * 
SSO eerie re ee Face plate * 
Rabe ast Wia'k svkpiaie Sa Waite bala Tempering bath * 
eee ee eer rr ee Storage bin for staybolts * 
OCCU LCT ET Ty Drill for tell-tale holes * 
BONE cccececceceoesens Staybolt threading machine * 
EY oa tcaeanr er cokas Helve hammer * 
LN CO EP er eee Furnace for 4-in. forging machine* 
We cea vies ia ee canner Forging machine * 
PR he rere eee eee F Furnace for 2-in. forging machine 
SM caves cdctak anaes Forging machine * 
PE AES erry erring Furnace for 1%-in. forging ma- 
chine * 
NOME os c5-4.64:4 sna ota ae Forging machine * 
ESE LR EO eT ee Extra standby furnace 


Arr Brake DePpartTMENT—GrovPp B 


Oc giiecces caneee eee Air reservoir 
Be TG. DF S Biviceccincans Bench 
eee rrr Cra «§ fe: 


Lapping machine * 
Bench with lathe on stand 
Distributing valve test rack 





Nad anne Sib aadnlea das Sinai ee Triple valve test’ rack 

Diatraeuararasy deasidlark Cimaie anes Bench for power reverse gear 
repairs 

abl arabarata (aha talc a aranciie Saar Double emery tool grinder 

D5 i BEB Wie icccnacce Sensitive drill 

EE ae een eee Stock bins 

Ee eT COE eee eee Test rack for air compressors 

SashieaceAraecn cgiealaTt Aveta nate Special grinder * 

RG ANS Sele Nitkin 'miale int «mca, 5 Stock racks 

24 in. by 5% ft......... Engine lathe * 

cw S28 Se eee Engine lathe with taper attach- 
ment 

20 in. by 5% ft......... Engine lathe * 

SZ IM, ccccccccccesecccce Drill 

MOUS ses 5eKen hss Slemawas Air receiver 


MaAcHINE SHop—Grovup C 


5 ft. | a a ee Layout table 
42 in. by 42 in. by 10 ft. Planer * 
42 in, by 42 in. by 15 ft. Planer *® 


Maa hasan ta cceeneness Vertical miller * 

ING.” a ses aa bhp liieea Turret lathe 

60 in. by 54 in. by 20 ft. Planer 

ME aA idicinie ead Gone Drills * 

ee eee Drill * 

48 in. by 48 in. by 14 ft. Slab miller 

We Tt Oy 10 Biveccicva Benches 

36 in. by 7 ft. _., Engine lathes 

ee oe Engine lathe 

Rib Sle GGA alalive ysersuceren Gap piston rod grinder * 

SS een. Bench 

eS SS eee Double emery tool grinder * 

TE Kitehenierdciassnns Radial drill * 

eS Seema Engine lathe with taper attach- 
ment 


36 in. by 36 in. by 14 ft. Slab miller * 
36 in. by 36 in. by 14 ft, Planers * 


non Beene Boring mill 

oe ACL Ee ICR eee Boring mill 

Be Sins nn coments Boring mill * 

ER Sa 05. sia he emcee Boring mill * 

SRN iion sc achia hk kan Guide bar grinder * 

24 in. by 45% in......... Horizontal boring mill 

IN Alas Nido k kaa We Radial drill 

Gig eA aig ate RNR cea Bolt centerer 

24 Se ee Engine lathe 

ME ae eee Engine lathe 

ee eee Engine lathe 

Saree Engine lathe 

a 2: ne Engine lathe 

SS a Brass lathes * 

St Saree 

th eS. Engine lathes * 

2 ene Heavy duty drill 

na. ge Sensitive drill 

24 in. by 5% ft......... Engine lathes 

RO SMe WS 2G a ss ccc hcs Power hack saw 
ERS aioe: bin wok baste Turret lathe * 

ke ere Turret lathes * 

eee Ceeeeem Bolt cutter 

oe SE nn tee Turret lathe 

NE Mids B05 oso 0 csanerels Turret lathes 

36 in. by 26 in.......... Vertical drill 

BR Non ea sineseccess Hydraulic press 

13 in. by 16 in.......... Sensitive drill 

Be OR aecccncieescccies Boring mill 

ERE ae Boring mill 

30 REST ii tans anmons Draw cut shaper 

og ESS ee Slotter 

oe inte nile xen Heavy duty drill 

14 in. by 2 in.........,, Rod polishing machine 

* PSS es. Main rod benches 

oe ae 7 Seas Side rod bench 

24 in, by 3% in......... Double emery tool grinder 

MEN seta cheek sccces Draw cut shaper 


* Future installations. 


Railway Mechanical Engineer 





Mach. 
or Equip. No. 
201 


202 
203 


205, 
208 and 209 


206 and 207 
210 and 215 


211 

212 
213 
214 
216 
217 
218 
219 


eee ee ee oe) 


eee ee 


ee ee ee 





Pe 





Kind 
Drill press 
Shaper 
Combination link and _ internal 
grinder 


Engine lathes with taper attach- 
ment 

Engine lathes 

Stock tables 


Double emery tool grinder 


Hydraulic press 

Sensitive drill 

Double spool emery grinder 

Triple head bolt cutter 

Portable engine lathe 

Hydraulic press 

Wheel press 

Hack saw 

Crank shaper 

Double emery tool grinder 

Boring mill for driving boxes 

Draw cut shaper 

Drill press 

Portable engine lathe (Located 
near tool room) 

Engine lathe (Located near tool 
rocm) 

Engine lathe 

Wheel lathe 

Engine lathe 

Boring mill 

Boring mill 

Journal, quartering, hub facing 
and crank pin turning machine 

Lathe * 

Reamer grinder 

Double emery tool grinder 

Crank shaper 

Crank shaper * 

Tool grinder 

Knee-type milling machine 

Knee-type milling machine * 

Double emery tool grinder 

Universal grinder 

Sensitive drill 

Plain surface grinder * 

Lathe with taper attachment 

Tool room lathe 

Engine lathe with taper attach- 
ment 

Pneumatic tocol repair bench 

Drill 

Sensitive drill * 

Engine lathe 

Double emery tool grinder 

Generator test rack 

Wheel press 

Car axle lathe * 

Combination journal and axle 
lathe 

Car wheel lathe 

Car axle lathe * 

Car wheel borer * 

Car wheel borer 





shop. Additional air-break circuit breakers are locat- 
ed at the panels, which serve as centers of distribution 
of the power to the various motors in the adjacent lo- 
cality. The power current passes through the circuit 
breakers to bus bars, through which it is carried to 
switches and remote control across-the-line starters. 
These switches and starters are secured to panels, which 
are located on a narrow gallery placed along the row 
of columns between the light and heavy machine bays. 
Several of these galleries are shown in the illustrations. 
This arrangement saves floor space, and requires only 
the installation of push-button control at each machine. 

All of the machine tools in the shop are equipped 
for individual motor drive, and each machine has its 
remote starting equipment on the panel in the nearest 
gallery. Each starter equipment in the gallery is mark- 
ed with the number of the machine it serves. This 
facilitates making repairs to the electrical equipment. 
In case of a short circuit or electric breakdown, ouly 
the circuit to the machine is affected, and any possi- 
bility of the entire shop or a whole department being 
shut down due to accidents of this kind is eliminated. 

Two 1,500 cu. ft. electrically driven air compressors 
supply air for the shop at 90 Ib. pressure, and space /1as 
been reserved for the future installation of an adi- 
tional unit. The shop is piped for the distribution of 
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compressed air, steam, oxyacetylene and for service 
and drinking water. Special pains were taken in laying 
out the piping so as not to detract from the general in- 
terior appearance of the shop. Electric power and 
lighting outlets are placed on columns in convenient lo- 
cations, and at service stations on the floor between the 
erecting shop longitudinal tracks. Overhead R. L. M. 
type reflectors are used for the general illumination of 
the shop, and the lights are so arranged as practically to 
eliminate shadows. 

The blacksmith shop is equipped with oil-burning 
forges and furnaces, having individual motors and 
blowers, which practically eliminate smoke and soot 
from the shop. Electric pyrometers are installed on 
furnaces which are used in connection with the heat 
treatment of steel. At the present time all of the ma- 
chine forgings are shipped to Tampa from other back 
shops on the system. The floor space intended for 
forging production is now used by the stores depart- 
ment for the storage of forgings and other material. 
This, however, has been found to have its advantages 
as it places the stores department under the same roof, 
and expedites the delivery of material to various points 
in the shop. 

Considerable stress is laid on orderliness and clean- 
liness by the shop management. Each cutting tool is 
stamped with the number of the machine on which it 
is used. This saves considerable time in making tool 
replacements, and facilitates the issuing and handling 
of tools from the tool room in an orderly manner. In 
addition to the number, each machine shows the name 
of the operator, which is stamped on a metal strip, 
10 in. by 1% in., which is attached to the machine. 
This tends to create the pride of ownership on the 
part of the operator in the machine which he operates, 
and the scheme has been found to be helpful when mak- 
ing inspections for cleanliness. It is generally agreed 


z 





Outlet connecfions for oxyacetylene, compressed air 
and steam 


among the shop supervisors and mechanical department 
o‘ficers that the record of -no reportable accidents dur- 
ug 1928, when the shops employed on an average of 
over 400 men, was due to the stress laid on cleanli- 
ucss and orderliness in the shops. ; 

An open thoroughfare, 8 ft. wide, extends the full 
length of the shop and through the heavy machine bay. 
Other aisles branching off to areas known as parking 


December, 1929 


spaces or material reservoirs, have been laid out at 
frequent intervals. Departments are also connected 
by 8 ft. aisles. 

In the rear of each machine operator is sufficient 
space for the parking of necessary materials. These 
spaces were laid out in much the same manner as the 
aisles, and are placed in close proximity to them. The 
borders of the aisles and parking spaces are marked 
with strips of sheet metal cut 3 in. wide and nailed 
down to the floor. 

With this arrangement, all materials and work are 
kept in their allotted confines, which are limited, there- 
by reducing to a minimum the amount of stock and 
scrap which can be kept around machines. Each ma- 
chine also, has a double-deck steel table 30 in. high, 
which can be easily reached from the operator’s side 
of the machine. The table is of a length and width 
sufficient to hold the usual type of clamps and clamp 
bolts, and is provided with a small locked drawer for 
storing precision and other valuable tools. 


The Methods of Supervision 
On the layout drawing it will be noted that the vari- 


- ous departments are divided into groups, each of which 


has a specific function. This layout and the various 


DEPARTMENT 





Fig. 2—Consolidated report showing the employment 
requirements 


systems in practice at these shops permits easy super- 
vision and reduces to a minimum the amount of su- 
pervision necessary per locomotive turned out. 

The chart, Fig. 1, shows at a glance the amount of 
supervision necessary for an output of 25 locomotives 
per month. The chart is filled in each month for the 
information and guidance of the shop superintendent, 
and it enables him to keep in contact with the general 
employment condition. Fig. 2 is a sample of the con- 
solidated report, which is the first page from the organ- 
ization record book kept by the shop engineer for the 
information of the general foreman. The first column 
lists the different departments in the organization. The 
remaining columns show the number of men in various 
grades employed in each department at the time the re- 
port is submitted. There is also a column which shows 
the theoretical number of men necessary for the ef- 
ficient operation of each department. The second 
column under the theoretical total shows the total num- 
ber of men required in per cent, and the first shows the 
total required per production rate or unit. Corrections 
are determined from these two factors, and also by 
considering existing conditions. 

A production unit, as defined during the first 18 
months of operation in the new shops, is considered as 
the equivalent of a Class 5 repair. If a locomotive 
comes into the shop for Class 5 repairs which requires 
new flues or flues replaced, it is assigned a Class 5-F 
repair, and is allowed 1% production units. Other 
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class repairs are subdivided to suit requirements, and 
are assigned fractional production units according to 
the amount of work performed. A Class 4 repair is 
the equivalent of three production units, a Class 3 is 
assigned four production units; Class 2 has six, and 
Class 1, five. A new basis for estimating the produc- 
tion unit is now being developed. 

To ascertain the labor cost per unit of production 
over a given period, it is only necessary to divide the 
total labor cost for the period by the sum of the pro- 
duction units accumulated during the same period. 

Rule-of-thumb methods are replaced by this method, 
and a true balance of labor may be determined for any 
given amount of production. 

An interesting chart record is kept by the shop en- 
gineer under the general heading “Graphical Analysis 
of Production.” Some of these charts are shown in 
Figs. 3 to 6, inclusive. Production units have been de- 
termined from data accumulated over a period of sev- 
eral years, which affords a means of comparison with 
previous performance. 

A daily cost sheet is kept by the general foreman, 
copies of which are sent to the shop superintendent and 
to each department foreman each day. Thus, the de- 
partment foremen are in constant touch with their ex- 
penditures, and may curtail work not of absolute neces- 
sity, thereby not exceeding their budget. 
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air-brake foreman. The letter C designates those 
groups under the supervision of the machine shop fore- 
man and his assistant. 

The manufacturing group C-1, takes in all new work, 
semi-finishing and finishing for stock and other shop 
orders, and such other work as may lap over from the 
other groups of this department. The group C-2 is 
laid out with ample floor space and machines to take 
care of all pistons and rods, crossheads, rocker boxes 
and arms, valves and appurtenances. Groups C-3 and 
C-4, are equipped and have ample floor space for 
handling all side and main rod work. All driving 
wheels and crank pins are removed and applied in group 
C-5, which is equipped with an axle lathe, two engine 
lathes and has the use of the rod-bench shaper for fit- 
ting keys. The key ways are milled by the manufac- 
turing group C-1. Group C-6 is arranged and equipped 
for boring tires and machining wheel centers, turning 
wheels and journals, facing hub plates, fitting driving 
boxes, and turning crank pins with portable machines. 
Grease cellars are also packed and boxes applied to 
journals in this group. 

Group C-7 indicates the link and throttle lever group. 
Benches and machines are grouped so that a minimum 
of labor and movement of parts and materials are re- 
quired. In group C-8 all driving boxes are stripped of 
the crown bearing, new bearings are fitted and pressed 


a 4 


” 


- 


— 


-~ 


al. 





The erecting shop—Regulations pertaining to orderliness and cleanliness are strictly enforced 


In this shop, the unit system of grouping machines 
and bench jobs is used throughout. Machines, forges, 
and furnaces are numbered consecutively, and by types; 
the lathes in one group, shapers in another, etc. The 
various departments are divided into groups, each hav- 
ing a specific function. For example, the blacksmith 
shop is composed of six groups: A-1, heavy forging 
group; 4-2, the light forgings; A-3, springs; A-4, stay- 
bolts, miscellaneous machine forging and threading; 
A-5, electric and acetylene welding, and A-6, tool tem- 
pering and forging. 

All of the groups with the designation A, are under 
the supervision of the blacksmith foreman. The letter 
B designates those groups under the supervision of the 
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in, dowel holes drilled and dowels fitted, shoe and wedge 
fits planed and brought back to standard, crown bear- 
ings bored, boxes faced, and cellars fitted. All this 
work is performed within a circle of 2Q-ft radius. This 
entire group is served by a jib crane equipped with a 
Shepard electric monorail hoist. The tool-manufactur- 
ing group is shown as C-9. This group is enclosed by 
an expanded metal partition. The car-wheel group, 
C-10, has not as yet been placed in complete operation, 
but will be as soon as proper track facilities for storage 
have been installed. 

All sections marked D are under the supervision of 
the erecting shop foreman, who is assisted by two gang 
foremen. Tracks 1, 2, and 3 enter section D-1, and 
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extend the full length of the erecting shop. The ar- 
rangement of pits is shown on the drawing. The first 
pits extend half their length outside of the erecting 
shop, and are used as stripping pits. They are served 
by a 60-ft. span 10-ton overhead crane. Both stripping 
and unwheeling, and the finishing and wheeling are per- 
formed in this section. Section D-2 is located immedi- 
ately outside of the building, and is provided with a 
concrete floor. All tires are removed and applied here, 
and the wheels are counterbalanced. The lye vats are 
also placed in this section, and are of such size that a 
completely assembled engine truck may be cleaned 
without removing any of its parts. 

Section D-3 is the main erecting section, where all 
engines are placed within marked parking spaces. The 
tail bar of the engine is lined up with a marker which 
is nailed to the floor. In 
this manner thorough- 
fares are kept open and 
the shop presents a neat 
appearance at all times. 
A marked material reser- 
voir, 10 ft. by 20 ft. is 
located beside each loco- 
motive parking space 
where parts are placed un- 
til applied. Section D-4 
is the frame erecting sec- 
tion. Here are placed all 
engines receiving new 
frames, new boilers or 
extensive boiler or frame 
repairs. All engine and 
trailer trucks are repaired 
in section D-5, 

All groups marked E 
are under the supervision 
of the boiler-shop fore- 
man, one assistant fore- 
man, one lead man and an 
inspector. Group E-1 is 
the manufacturing group 
of the boiler shop. It is here that all the trimming, shap- 
ing, forming, punching, and drilling is done before it is 
delivered to other groups in the boiler shop. All boilers 
removed from the frames are placed in group E-2. The 
flue shop is a complete plant, and is designated as group 
E-3. Flues enter on the track marked X and are routed 
from the flue rattler, through the other operations in the 
group and out again on track Z. Cabs, and ash pans 
are fabricated in group E-4, and tanks, tender frames 


and trucks are fabricated and repaired in groups E-5 
and E-6. 


Pipe and Sheet Metal Shops Under One Foreman 


Groups marked F come under the supervision of the 
pipe-shop foreman, who also has supervision over the 
sheet-metal work. Group F-1 is the main pipe and 
tin shop where all fitting, forming, brazing, and cutting 
is done. Group F-2 is the metal pouring section. The 
babbitting bench and equipment are located here. The 
brass furnace is also located in this group and ample 
floor space is provided for brass pouring. 





[Part II, which includes a description of the scheme 
of supervision, methods of handling the work and 
forms for controlling it, will appear in the January is- 
sue.—EDITOrR. ] 
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Device for W earing- 
in Journal Bearings 


'N efficient device for wearing-in journal brasses 

to secure the proper bearing on the journals has 

been devised by a large railroad and has proved 

a valuable aid in reducing hot boxes on passenger cars 

especially when the wheels are applied to equipment as- 

signed to high-speed train service when it is not pos- 
sible to run the car on a trial trip or break it in on. 

branch or local runs. 
The pair of wheels is mounted on two supports, each 





Device for wearing-in car journals showing one form of drive 


fitted with a spring to support the journal bearing and 
is allowed to revolve for from 30 to 45 minutes. This 
will indicate whether or not the brass has been properly 
fitted to the journal. The spring allows some flexibility 
of movement and permits the bearing to adjust itself 
to the journal. The wheel may be rotated by means of 
air, electric or hand power. One such device, in service 
at a passenger terminal on an eastern railroad, pro- 
pelled by an ordinary air motor and connected by means 
of bevel gears and sheave wheels to the car-wheel 
flanges, has been in service for several months, and 75 
pairs of wheels so treated have been applied to all 
classes of passenger equipment, such as baggage, ex- 
press, dining, parlor and sleeping cars used on high- 
speed through trains. Trial trips and rider protection 
have not been found necessarv. . 

Wheels can be placed on the device and have the 
brasses worn in, then stored on wheel tracks, with the 
bearings tied to the journal so as to have a sufficie..t 
number of wheels available for emergency use. 

No matter how carefully journals may have been 
turned on a wheel lathe, they still require polishing be- 
fore being applied to the car. This is usually taken 
care of by the mechanic applying the wheels to the car 
or tender, who first polishes the journal with a piece 
of canvas or cotton-duck wrapped around the journal. 

By applying a piece of canvas or cotton duck on the 
top of the journal bearing on the above device and 
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saturating it with carbon oil the polishing can be ac- 
complished before wearing-in the brass to the journal. 
The polishing cloth can easily be removed by pulling in 





A close-up view of the journal brass and the 
spring mounting 


the direction of rotation of the journal while the wheel 
is rotating. Then car or valve oil mav be applied to the 
journal before the wearing-in operation is begun. 


Clamp for Handling 
Elesco Heater Tubes 


HE clamp shown in the sketch is used in an engine- 

house on an eastern road for removing and apply- 
ing bundles of tubes in Elesco feedwater heaters. It is, 
of course, practicable to use a chain or rope sling, but 
the heater must be evenly balanced in the sling and also 
anchored with an additional chain or rope extending 
from the hook to the outer end of the heater. A sup- 
port of that type, however, is considered to be unsafe 
by the shop management. 

This clamp was made in the blacksmith shop from 
4-in. by %-in. bar iron and has proved to be safe and 
satisfactory in service. A lighter piece of bar iron 
may be used, if desired. 

To use the clamp the tube bundle is pulled about 
halfway out of the heater body, and the hinged clamp 
is placed around the tube-nest guards, with the open 
end of the clamp at the top of the bundle. The clamp 
is then secured by means of a 7/8-in. bolt, which is 
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inserted through the 15/16-in. holes in the ends of the 
clamp. — 

The center line of the clamp should be located about 
2 ft. from the inside face of the flange joint which fits 
against the end of the heater on the following types: 
H-5, K-39, K-39-A, K-24, K-31, K-31-A, K-31-C, K-54 
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A safe and convenient clamp for removing tube bundles 
from Elesco feedwater heaters 


and K-54-A. This will assure a good balance for the 
tube bundle. On the K-24-B and K-39-B types of 
heaters the center line of the clamp should be about 
15-in. from the inside face of the flange joint. 


Rack for Drying 
Coach Curtains 


HEN passenger-car window curtains have been 
washed, they must be hung perpendicularly so 
that they will dry properly. The frame of the drying rack 
shown in the illustration is made of 2-in. by 4-in. lum- 
ber, except for the two side strips at the top which are 
made of 2-in. by 6-in. material, The rack is mounted 





Portable rack which holds 32 coach curtains for drying 
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on casters and is 8 ft. long and about 30 in. wide. Near 
the lower edge of each of the top side strips a row of 1- 
in, holes are bored to receive the ends of the curtain 
rods. The curtain passed through a slot leading from 


Air Brake Hose 


Designs used by eastern 
new brake and 


the Air Brake Association reported at the New 
Orleans convention in 1926 that the major por- 
tion of brake-pipe leakage was due to defective hose 
couplings. During the preceding year the committee had 
made a number of tests on both eastern and western rail- 
roads and had found that the standard A.R.A. gages 
were not applicable for condemning couplings that were 
unfit for service. It was reported that air-hose couplings 
which could not be made tight under pressure after the 
renewal of the gaskets would pass the A.R.A. standard 
gage in a large number of cases. The committee con- 
cluded in that report, an abstract of which appeared in 
the July, 1926, issue of the Railway Mechanical Engineer, 
page 433, that an improved air-hose coupling gage was 
necessary if any appreciable reduction in brake-pipe leak- 
age was to be effected. 
At the present time there are 12 “go” and “no-go” 
A.R.A. standard gages for new hose couplings, the use 
of which, it was contemplated, would assure proper aline- 
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GO GAGE 


Material: Steel, Spec.No.I7 
Latest Revision 
Finish allover 


Fig. 1—“Go” gage for checking gasket grooves on brake- 
pipe and signal air hose couplings 


ment of parts and minimize leakage, if not eliminate it 
entirely. 

The American Railway Association recommends that 
at least three hose couplings from each shipment of 100, 
or fraction thereof, but not to exceed 25 from any lot 
received from the manufacturer, shall be selected and 
checked with standard gages. Hose couplings repre- 
ented by samples which admit a “no-go” gage or do not 
admit all “go” gages shall be rejected. 

Standard A.R.A. hose couplings bear the monogram 
“ARA” and are easily distinguished from non-standard 
hose couplings. Therefore, hose couplings received from 
the manufacturers which bear.this monogram should pass 
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the bottom of each hole. The rack, which will hold 32 
curtains, is rolled out to where the curtains are washed, 
where it is filled and then rolled into the steam-heated 
drying room. 


Coupling Gages 


railroad for both old and 


signal couplings 


the A.R.A. standard gages. From the standpoint of 
economy, new air-hose couplings should be checked at 
hose mounting shops, rather than after they have been 
applied to a car. Because the A.R.A. standard gages for 
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Fig. 2—“No-go” gage for checking gasket grooves on brake- 
pipe and signal hose couplings 
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new air brake hose couplings are the only ones available, 
practically all railroads use these gages for checking 
couplings that have been in service. 

A number of railroads follow the practice of removing 
air hose at repair yards and rip tracks, the appearance 
of which gives a suspicion that there may be leakage, and 
test the hose and coupling before returning them to 


























Fig. 3——-Combination of “go” gages for brake-pipe 
hose couplings 


737 








service. The limits of wear on the lip bead, lip, lip 
bearing, guard arm, guard-arm groove and guard-arm 
bearing of the hose couplings can be more easily checked 
at the bench than elsewhere. In order to minimize 
brake-pipe leakage, air-hose couplings should be gaged 
to insure the maintenance of proper dimensions of gasket 
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Fig. 4—Combination of “no-go” gages for brake-pipe 
hose couplings 


grooves and to eliminate the continuance in service of 
couplings which permit air to escape from the train line. 

One railroad in the east has been making a special 
study. of leakage at hose couplings and has developed a 
set of six “go” and “no-go” gages which can be used for 
checking both new and old hose couplings. The mechani- 
cal department of that road considers these gages to be 












































Fig. 5—“Go” gage for signal hose couplings 


an improvement over the present standard A,R.A. gages. 
Fig. 1 shows a “go” gage for checking the gasket grooves 
in both main brake-pipe and signal hose couplings. All 
dimensions shown in decimals on the drawings, Figs. 1 
to 6, inclusive, have a tolerance of .002 in. Fig. 2 isa 
“no-go” gage for checking gasket grooves on main brake 
pipe and signal hose couplings. Fig. 3 shows a combina- 
tion of “go” gages for main brake-pipe hose couplings, 


and Fig. 4 shows a combination of “no-go” gages for the " 


same couplings. The gages shown in Figs. 3 and 4 
provide a quick and accurate check of the condition of 
any brake pipe hose coupling. Fig. 5 shows a “go” gage, 
and Fig. 6 shows a “no-go” gage for signal hose 
couplings. 

All of these gages are used the same as the A.R.A. 
standard gages. It will be noted that there is some dif- 
ference in the dimensions and contours of these gages, 
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when the drawings are compared with those of the 
standard gages shown in the A.R.A. manual. The gages 
shown in the drawings are now being used at hose- 


mounting plants. They can be manufactured at a cost 
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Fig. 6—“No-go” gage for signal hose couplings 


of approximately $200. The railroad considers these 
gages to be a considerable improvement over those of 
the A.R.A. because they can be used not only for new 
couplings, but for all couplings going through the hose- 

mounting shop. 


A Kink for the Hostler 


N switching the larger locomotives about the engine- 
house and turntable, with the tender disconnected, 
considerable trouble was experienced at the Denver 
shops of the Denver & Rio Grande Western, with de- 





An auxiliary coupler used to prevent derailment while 
moving locomotives without tenders 


railments caused by the usual method of coupling to 
the draw-bar. 

The trouble was eliminated by making the swallow 
fork of heavy metal shown in the illustration. It is 
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about 20 in. long. One end is forked to couple over the 
draw-bar with holes for the pin; the other end is cut to 
fit closely in the “johnny knuckle,” of the switch en- 


gine, and fasten with the usual pin. The swallow fork 
is shown on the front of the shop switch engine, where 
it is carried when not in use. 


Alloy Steels in Locomotive 
~- Construction 


Economic advantages, necessary precautions and 


advisability of joint research pointed out in 


Western Railway Club paper 


By Dr. William M. Barr 
Consulting Chemist, Union Pacific System, Omaha, Neb. 


HEN power was small and movement slow, no 

W better material for axles could have been se- 

lected than the refined iron so much used in 
early locomotives. Then came plain carbon steel to meet 
higher stresses and later many roads tried quenched and 
tempered steel. This treatment of large-sections, how- 
ever, introduced service troubles and was finally aban- 
doned. 

Chromium, vanadium and nickel have been success- 
fully used in small forgings since the early days of the 
automotive industry. When the same practices were 
first applied to large forgings many difficulties were 
encountered which were not anticipated by either the 
steel maker or the forging manufacturer. The de- 
signer called, for tensile properties beyond the range 
of plain carbon steels and the maker of alloy steels 
attempted to meet the tensile strength and high yield, 
apparently overlooking the properties that made the 


old iron axle most serviceable. It was easy to make 
a forging having a yield point above 60,000 lb. per 
sq. in., but they were satisfied with an elongation of 
20 per cent and reduction in area of 40 per cent. 

Structural defects, in the form of pipes, gas pockets 
and segregations were found in large forgings of both 
the chrome-vanadium and carbon-vanadium steel first 
offered, which made this material dangerous to use. 

A test piece might show physical properties entirely 
in accord with specifications and even an etched cross 
section show sound structure, while a service failure de- 
veloped from gas pockets, segregation ‘or even a pipe 
existing in another part of the forging. Co-operation 
between the steel makers, forging manufacturers and 
railway laboratories gradually eliminated these defects 
until sound alloy steel can now be obtained with the 
same degree of certainty as plain carbon steel. 

With the removal of structural defects, attention 





ow carbon nickel steel rods, illustrating the ductility and toughness of this material—The lower rod was bent cold 
without rupturing or checking ; 
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was turned to failures occurring in sound forgings. 
The alloy steels are doubtless more sensitive than car- 
bon steel to surface mechanical defects, and many 
progressive fractures develop from bad fillets, sharp 
shoulders, tool marks in journals due to hogging cuts, 
and occasionally in rods from the careless use of a 
chisel or hammer, or the use of a welding torch. A 
campaign among the shop forces brought about won- 
derful improvement until such failures are now rare. 

When alloy forging steel was first offered to the 
railways, comparatively little attention was given to 
the heat treatment of such material. We were told that 
a single treatment consisting of normalizing at a tem- 
perature of 1,600 deg. F. and cooling in still air gave 
correct physical properties. A forging of carbon vana- 


dium steel so treated gave: 
Tensile strength 
Yield 


124,924 lb. per sq. in. 
79,000: lb. per sq. in. 
Elongation in 2 in. 17 per cent 
Reduction of area 40.3 per cent 


The same material normalized at 1,600 deg. F. and 
drawn at 1,325 deg. F. gave: 


Tensile strength 


eo eee reser erro reese eeesesesee 
Pore ree eeesre reer eeseseeeeeeteneeeeeeeeeee 
eer e ree ree ees eee eesseeseseeen 


Coe eee eseer esses eseeseseeteeses 


111,238 Jb. per sq. in. 
a lech a oa 0 cuba fara ns wisr kia nia aaa biaosa ee ee'ere s 70,978 lb. per sq. in. 
Elongation in 2 in. 22 per cent 
Reduction in area 51.9 per cent 


These are exceptional physicals and are produced at 
comparatively small sections. A more representative. 
locomotive forging from a carbon-vanadium steel billet 
is shown here. The physical properties of this billet 


Coe oer reese seeeeeeeseeessees 


are: 

TP, cere ss ereveeeaaswe havesne ata 131,518 lb. per sq. in. 
Re ey oa Gc biace.ern 6 Gh USA ERED EE OOO 43,106 Ib. per sq. in. 

EE IESE EECA STE ETE TT TT Tee 9.5 per cent 


Reduction of area : 13.3 per cent 
When normalized at 1,650 deg. F. and drawn at 
1,250 deg. F., it gave: 


Tensile strength 
ERR a SR RS ar errs eee 
Elongation in 2 in. 
Reduction of area 


eee eee sete e reese eres esereeeee 


101,898 lb. per sq. in. 
61,488 Ib. per sq. in. 
24.5 per cent 
49.2 per cent 


eee meer eee eee eeeseeseeeesesens 


Coe ere reese sees seseseeseesere 





Etching of a cross-section of a low-carbon nickel-steel 
driving axle, showing sound and uniform structure 


If this class of steel is drawn at 1,325 deg. F., which 
is close to the low critical point, ductility is improved 
while sufficient strength is retained to meet the re- 
quirements of service. 

A carbon-vanadium forging made without heat treat- 
ment showed coarse grain structure with granular 


fracture and. gave: 


Tensile strength 100,000 Ib. per sq. in. 


CORP e eee eee ee ett eeeeeeseseseee 
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BI fat oerc oka spe cts ago lahs adel ai6 pe axsreisioreiniaise.os:01s sa aaa 66,000 Ib. per sq. in. 
SIAN PIR NE TOE So 65 olor dso ge tai orp alain in Steno bub dvorcvere 3 per cent 
MIU OE, OEE | ci Ribincpasngecanmagniee cease 2 per cent 


The same forging properly heat treated showed 
good grain refinement with physical properties similar 
to those shown above where double treatment was 
given, with excellent ductility. A section 1 in. wide 
by 3% in. thick was bent flat on itself without rupturing. 

In all cases when normalizing, the piece should re- 





Etchings of failed crank pin showing internal 
structural defects 


main at the correct temperature in the furnace one 
hour for each inch of thickness of the section. 


Lubrication of Journal and Crank Pin Bearings 
Presents Problem 


Not the least of the troubles with high tensile forging 
steels in locomotive service has resulted from lack 





mupaies: of a: ¢ross-section of carbon-vanadium steel forging, 
showing sound and uniform structure 


of lubrication. In journal bearings and crank pins 
overheating frequently occurs as a result of loss of iu- 
brication. Sudden cooling of such bearings develops 
fine cracks on the surface which in time grow into 
progressive fractures, resulting in failure or remova! 
of the axle or pin before complete failure. Similar hea‘ 
checks will develop in a journal with repeated heating 
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and cooling though the cooling has not been hastened 
by the application of cold water. 

The forging steel that will stand such abuse without 
checking has not yet been made, Observations lead us 
to believe that because of the rapid growth of progres- 
sive fractures from repeated shocks, increased ductility 
of the forging steel aids in combating this condition. 
It is to be noted in the case of vanadium steel that 
improved heat treatment has raised the ductility until 
we now have no difficulty in obtaining forgings with a 
minimum elongation of 25 per cent and reduction of 
area of 50 per cent. With such forgings our failures 
have been noticeably reduced. 

Nickel steel forgings are now in use on several 
roads. The use of nickel as an alloy to increase the 
strength of the steel has permitted lowering the car- 
bon content, making it possible to obtain a high degree 
of ductility while retaining a yield point high enough 
to meet the requirements of the designer. 

Such a steel has the following composition and phy- 
sical properties: 


WR Noack Grd ioG Ais ave. 0\a eae Sate eS sa wminia te Acave eee -20 — .27 
NI ocgin ro hance anes ki GO ee DER OR Mie eneIs Sma \e-6 75 — .95 
IE IE ia 5 ois os oe ean rwuis ssissbs.o8 kee -045 
PIER, ONE WRN (so sce okc pe s.c ck eae ain so oie osi0 -045 

MEER ids co anne ean Aue ae wee Re ewok ware ee 15 — .30 
RMN 556 55-505 06 sein 5c BORDA TRE dO RS bbe 554.00 Os 2.40 — 2.90 
Tn MONK, 5 385.55 <.0.con ca ae oieie seo eens: c kw okse 80,000—90,000 Jb. 
MEE aia win oe cesig sa: giants aw. ac sien Ree UR dS ale Sie Lala 60,000—70,000 Ib. 


ements Bh 2 GAs io iia sas a prwraiatecke aaa nan wibs.s' sine bei 
PICEA GE BER ois hse nee ene A ws 68s ea as 60 per cent 


The bend tests show toughness and the steel has 
good machining characteristics. Whether or not a steel 
with such properties will be slower in developing heat 
cracks and progressive fractures must be determined 
by longer service tests. We believe that the increased 
ductility and toughness will result in retarding the pro- 
gress of heat checks. Examination of a heavy crank 
axle that had been severely overheated and left in ser- 
vice for some time after the heating occurred showed 
the maximum depth of the cracks to be % in. 

There is little doubt that alloy steels for this service 
are here to stay, and the important problem still de- 
manding solution is that of lubrication. 

While the large forgings make up the largest tonnage 
of alloy steel in the locomotive, the same changes that 
have brought them into use have been responsible for 


30 per cent 





Photomicrograph showing the grain 
structure of an untreated forging 
of low-carbon nickel ‘steel 


new alloy steels being applied to other parts of the 
locomotive. 


Alloy Steel Bolts, Boiler Plates, Flues 
and Springs 


On some of the larger engines the iron or mild-steel 
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bolt has been replaced by low-carbon nickel steel or a 
chrome-nickel steel such as S. A. E. specification 3130. 


The composition of this steel is as follows: 
ER ECE Be Aleta has ade 6 we beak EAs ad Se ee ES SEED -25 — .35 


Rs olen cists Ons Aaeb abe e ana ead ese haeee anaes 50 — .80 
COMRIEIY ooo -0 5.015 00 0:0:6.5:0000.06 4.0100 649 6000s es b.c0e cen eeies 45 — .75 
ad aes Alb Cains esas adinigks eakeseuag we mews 1.00 — 1.50 
DRG ac ko kiss shud dadinw Mkuaseadeesaesapianacakewe -045 max. 
SIN oicasd? ice osu end sab ae caudedenatabehensneee -040 max. 


This steel gives good physical properties by normal- 
izing with ample strength for heavy bolts. This steel 
so treated will give a tensile strength of more than 
100,000 Ib. per sq. in. The same steel, annealed, will 
show a tensile strength above 80,000 lb. per sq. in 
The toughness obtained by the use of both chromium 
and nickel gives excellent shock-resisting properties. 
This material permits quenching, but such treatment 


‘is not to be recommended for bolts. 


With the great weight and size of present day lo- 
comotives, the trend is now toward the development 
of more power by increased boiler pressures. Most 
of the engines now in use operate at boiler pressures of 
200 to 220 lb., but some have recently been built carry- 
ing pressures ‘as high as 280 Ib. 


Alloy Steel Plates Tested in High-Pressure Boilers 


In order to build boilers to withstand such pressures 
safely without increasing the thickness of the shell, 
designers are giving consideration to the use of alloy 
plates. Alloy steels containing two per cent and three 
per cent of nickel have been used with satisfactory 
results. Plate has been made from steel containing 
one per cent of chromium with .15 per cent vanadium, 
which shows satisfactory physical properties. It is 
quite probable that such steel will be tested in boiler 
construction. In the construction of the boiler shell, 
strength and workability must first be considered. 

Some interesting tests, however, have been made, 
showing comparative impact resistance of some of the 
alloy steels as compared with carbon boiler steel at 
elevated temperatures, the results being very much in 
favor of the alloy steel. 

The use of an alloy steel shows many desirable 
properties. Cases of cracked side sheets after short 
service in high-pressure boilers have appeared because 





Photomicrograph showing the grain 
structure of the same steel normal- 
ized at 1,450 deg. F. and drawn 
at 1,100 deg. F. 


of the temperatures going over the blue-brittle range 
of the steel. This experience emphasizes the necessity 
for developing a new firebox material. Here again the 
two per cent and three per cent nickel steels have been 
used, with indications that it will show distinct advan- 
tages in service over the present carbon steel. The 
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chrome-vanadium plate referred to has also been recom- 
mended by manufacturers, but we have no records of 
service tests on this material. 

Corrosion of boiler tubes has long been a subject for 
serious study. Improvement of water supplies has ac- 
complished much in extending mileage obtained be- 
tween tube renewals, but the problem of removing 
oxygen from cold boiler feedwaters has not yet been 
satisfactorily solved. It is, therefore, desirable to have 
a material for boiler tubes that will be resistant to 
corrosion, if such a material can be produced at a cost 
that will permit its use. Makers of steel for boiler 
tubes have put various alloys on the market, some of 
which have been prohibitive in cost, and others which 
have not shown enough increased life to justify their 
use. Experiments are now being conducted with boiler 
tubes containing nickel as an alloy and others with tubes 
containing copper and molybdenum. Both of these 
show some advantage over plain carbon steel tubes. 
Examination of a set of flues recently removed from a 
Pacific-type passenger engine after 205,000 miles of 
service shows most of the tubes to be in good condition. 
Ordinarily a large percentage of steel tubes, after hav- 
ing given 180,000 miles in the same service, must be 
scrapped. Of 208 tubes in this engine, 40 tubes were 
found unserviceable, while 168 tubes were returned to 
service. Fatigue value is an important factor in the 
life of a boiler tube because of the tendency of the long 
tubes to develop cracks adjacent to the sheet. Whether 
or not the alloy tube has an advantage over the steel 
tube in this respect has not yet been definitely de- 
termined. 


Use of Nickel Promotes Uniformity in Castings 


Many failures have resulted in plain carbon-steel 
locomotive castings, especially in those that are of such 
form as to make pouring difficult. Lack ot uniformity 
in the casting is among the chief defects. A large de- 
gree of success in improving this condition has resulted 
from the addition of from ¥% to 1 per cent nickel to- 
gether with some other elements used as scavangers 
which do not appear as alloys. This practice, com- 
bined with improved foundry work, has given excellent 
results not only by furnishing a casting of more uni- 
form material, but one of higher physical properties. 
Careful annealing of such castings has been responsi- 
ble for much improvement in the physical properties. 

Although carbon steel is still in general use in spring 
construction, much work has been done to develop a 
spring material of alloy steel that will increase the 
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showing the grain 
structure of an untreated carbon- 
vanadium steel billet 
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life of the springs and reduce breakage. Chrome- 
vanadium has probably been used more than any other 
for this purpose. 

H. T. Chandler of the Vanadium Corporation is 
credited with the following statement: 


i direct comparison between springs in which carbon steel 
is used and chrome-vanadium practice is perhaps as good a 





Failed rod showing a progressive fracture developed 
from chisel marks 


way as any to demonstrate the advantage gained through the 
use of vanadium steel for railroad springs. Under average 
manufacturing conditions, and heat treatment, the physical 
properties of the two steels will be about as follows: 


Carbon Chrome-vanadium 
PN I ao c0; Sahn dieser ab bracts o-wiineWaie leat 135,000 190,000 
RR IIIS ooh alot 8095, 5 asc, Z.avesaletaede 180,000 200,000 
SE OE ERR a Maer er 6 per cent 10 per cent 
ee ep ee ere eee 15 per cent 30 per cent 


(Continued on page 747) 





Photomicrograph showing the  graim 
structure of the same steel normal- 
ized at 1,600 deg. F. and drawn 
at 1,325 deg. F. 
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Aeroplane view of the new Pullman freight car shops at Bessemer, Ala. 


Pullman Builds Modern Freight 
Shops at Bessemer, Ala. 





New plant, with capacity for building 25 cars a day, 
utilizes latest labor-saving equipment and 
straight-line method of operation 


of facilities for the manufacturing of all types 
of steel and wood freight cars has recently been 
completed and put into operation by the Pullman Car 
& Manufacturing Corporation at Bessemer, Ala. An 
outstanding feature of the layout and design is the 
concentration of all principal shop operations into three 
main units, each under one roof. 
The three units consist of the following shop groups, 
with principal buildings of the sizes indicated. The 
hops are identified by letters on the airplane view. 


\ COMPREHENSIVE program of improvements 


Steel Group 
A—Steel fabricating and erecting shop......... 102 ft. by 1,464 ft. 
B—Machine, forge, wheel and truck shop...... 90 ft. by 600 ft. 


2—Wood Shop Group - 


C——Lumber storage shed .........ccccccccccce 80 ft. by 240 ft. 

SN, MANNIE Mia dik aocatss hic. co 6.43 vee hd hkl 90 ft. by 312 ft. 

E—Wood car erecting shops ..........+eeeceee 90 ft. by 648 ft. 
3—Paint Shop Group 

F—Paint _Shop tae cke ipa Ach ini6 divs 655 5s ptteeeeee 70 ft. by 400 ft. 

In addition to the above units, there are several 


auxiliary departments stch as the template shop, gen- 
eral stores, tool rooms, toilets, wash and locker rooms, 
boiler room, shop offices, dispensary, waste soaking 
plant, scale house, etc. Crane “storage yards are lo- 
cated at the south end of the steel fabricating shop and 
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at both ends of the machine, forge and truck shop. A 
monorail fitted with five-ton electric hoists is located 
over four tracks south of the paint shop. These fa- 
cilities operate in conjunction with one or more of 
the three main units. The size and arrangement of 
each unit has been laid out so as to permit several 
innovations in car manufacturing and heavy material 
handling. 

Three Grand Rapids dry kilns are located between 
the lumber storage shed and the wood mill. Each 
kiln is 20 ft. wide by 120 ft. long. The kilns are 
served by two 20-ft. transfer tables which operate 
across each end. Each transfer table has a capacity of 
two kiln cars. 

The boiler plant is operated primarily in conjunction 
with the wood mill and dry kilns. The building is 
equipped for the present with two 250-hp. long-drum 


-water-tube boilers, provision beirg made for a 50 per 


cent future increase in capacity. The boilers are fitted 
with by-products gas burners and shavings feeders for 
firing with either gas or wood waste from the mill. A 
small grate area is provided for emergency hand firing 
with either coal or wood waste. The auxiliary equip- 
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Interior of the steel fabricating shop—High line reaming device in left foreground—Heavy-duty press at the right 


ment consists of one feedwater heater and two hori- 
zontal steam-driven boiler feed pumps. 


Shop Service and Machine Tool Equipment 


Crane service is provided in Units 1 and 2. The 
steel fabricating and erecting shop, including the stor- 
age yard at the south end, is served by five 10-ton 
traveling cranes, two of these cranes being equipped 
with lifting magnets. The machine, die, forge, wheel 
and axle and truck shops, including the storage yards 
at both ends, are served by three 10-ton cranes. The 
crane runway between the wood mill and the erecting 
shop is continuous and permits operation of both 
cranes in one shop or over the transfer table between 
them. 

The machine, tools and furnaces in the several de- 
partments, representative of the latest equipment de- 
veloped for the efficient handling of car-shop work, 
are shown in the table. 


Puncn, SHEAR, FABRICATING AND Erectinc SHorp—UwnirT 1 
1—1,500-ton hyd. press with plate handling and cooling beds 
1—800-ton hydraulic press 
1—750-ton hydraulic press 
1—365-ton hydraulic joggling press 
1—170-ton by 12-ft. 6-in. deep-gap hyd. riveter set in pit 
2—100-ton by 10-ft. 6-in. deep-gap hyd. riveter set in pit 
2—50-ton by 3-ft. 6-in. vertical hydraulic riveters 
2—50-ton by 2-ft. alligator riveters 
2—50-ton by 1-ft. 6-in, alligator riveters 
2—Heavy-duty multiple punches with automatic spacing tables 
4—Heavy-duty single punches with automatic spacing tables 


1—750-ton 12-ft. multiple punch 
1—500-ton 12-ft. multiple punch 
1—350-ton 12-ft. multiple punch 
1—350-ton 10-ft. multiple punch 
1—Heavy-duty multiple punch 
2—Beam push 
1—Stake push 
1—Horizontal punch 
9—Single punch 20-in. tc 60-in, 
1—Heavy-duty bulldozer 
1—12-ft. gate shear 
1—11-ft. gate shear 
1— 9 ft. gate shear 
1— 6-ft. gate shear 
2—Angle shears mounted on turntables 
1—Heavy-duty drill press 
1—10 ft. long reaming device, high line 
1—20 ft. long reaming device, high line 
4—60 ft. long reaming device, high line 
2—548 ft. long erecting track high line with cranes 
3—Continuous furnaces 
1—Box furnace 

Miscellaneous rivet heating furnaces 


Pire SHorp—Unir 1 

1—Pipe cutter 
1—Double head pipe threader 
1—Pipe bender 

Macuine SuHor—Unirt 1 
1—72-in. by 72-in. by 18-ft. open-side planer 
1—48-in. by 48-in, by 16-ft. open-side planer 
1—42-in. by 42-in. by 12-ft. open-side planer 
1—36-in. by 36-in. by 16-ft. open-side planer 
1—30-in. vertical slotters 
2—12-in. vertical shapers 
1—Horizortal shaper 
1—150-in. horizontal cup wheel grinder 
1—Universal grinder 
1—Cylinder grinder 
1—50-in. by 20-ft. sliding bed cap lathe 
1—25-in. by 22-ft. engine lathe 
1—22-in. by 16-ft. engine lathe 
1—20-in. by 12-ft. engine lathe 


Section of the blacksmith shop used for wheel and axle work 
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Steel fabricating shop—Heavy duty shears and multiple punch with automatic spacing table in the foreground 


1—Universal hollow hexagon turret lathe 2—Bolt headers 

2—Double floor grinders 2—Bclt threaders 

1—6-ft. radial drill 1—-Eye-bolt machine- 

1—5-ft. radial drill 1—Hot saw 

2—Vertical drill presses 2—Single-spindle drills 

1—Vertical boring mill 2—Multiple-spindle drills 

1—Horizontal milling machine 1—Double floor grinder 

2—Double flocr grinders 1—Tumbling barrel 

1—Filing machine 2—Continuous furnaces 

1—Hack saw 12—Box furnaces 

1—Abor press 6—Blacksmith’s forges with motor-driven blowers 

1—8-ft. by 12-ft. surface plate Heat TreatiInG DepaRrTMENT—UNIT 1 
Force SHop—Unirt 1 1—150-lb. Beaudry hammer 

1—200-ton hydraulic flanging press 4—Heat-treating furnaces 

1—10,000-lb. steam hammer 1—Anvil 7 

1— 4,000-lb. steam hammer 3—Quenching tanks 

1—6B Nazel hammer 1—Oil storage tank L 

1—3B Nazel hammer Wueet, Axe anp Truck SHop—Unir 1 

2—Heavy-duty trimming presses 2—Wheel borers with wheel-handling devices 

1—25-in, stock shear 4—Axle lathes ' B 

1—Heavy-duty bar shear 2—50-ton by 18-in. alligator riveters 

1—2-in. forging machine 1—400-in, wheel press 

i—3-in. forging machine 1—Double high line with cranes 

1—No. 3 bulldozer Woon Mitt—Unit 2 

1—No. 5 bulldozer 

3—Single punch 

i—Horizontal punch 

1—Upsetter 

2—Forging rolls 


1—Resaw 

1—No. 91 Yates planer 

2—No. A-4 Yates planer and matcher 
1—8-in. by 24-in. surface planer 
1—Double saw and tenoner 


The steel car assembly shop is notable for ample room, light and crane facilities 
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1—Single tenoner 
3—Swing cut-off saws 
6—Multiple-spindle bores 
1—Single-spindle bore 
1—Variety saw 
1—Combination saw and dado machine 
1—Rip saw 
1—Buzz saw 
1—Scroll saw 
1—Auto double cut-off saw 
1—Double-spindle shaper 
2—Car gainers 
2—Mcortisers 
1—Shaper 
Shavings and dust collector system with connections to all wood- 
working tools 
TempitaTteE SHorp—Unir 1 
1—Bend saw 
1—Rip saw 
1—Bench joiner 
1—Overhead drilling device 
Waste Soaxinc Prant—Unir 1 
2—12,000-gal. underground storage tanks 
2—Oil pumps 
2—Waste soaking vats with heating coils 
2—Portable waste presses 
Paint Mixing Prant—Unirt 3 
2—12,000-gal. underground storage tanks 
2—Oil pumps 
5—Paint mixing vats 
1—Motor-driven agitator system 
1—Traveling barrel hoist 


The heavy-duty machine tools, hydraulic presses, 
steam hammers and substation equipment are set on 
concrete foundations which are carried down either to 
natural grade or rock. The lighter machine tools are 
set either directly on the reinforced concrete floor or on 
concrete pads 12 in. to 36 in. thick. 


Plant Capacity 25 New Cars per Day 


The new shops have a capacity for the construction 
of 25 freight cars per day. The straight-line station- 
to-station method of car construction was adopted for 
the new plant. In view of the size of the work and 
the quantity of heavy, bulky material to be handled 
through the various departments, material handling 
was one of the first problems to be settled. After 
careful consideration was given to both construction 
methods and all types of material-handling equipment 
and their adaptability to the straight-line system of 
car building, it was decided to move all material longi- 
tudinally through the shops by means of overhead trav- 
eling cranes. By segregating the car construction into 
three units, consisting of steel work, wood work and 
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Structural steel, shapes and heavy car parts are de- 
livered to the storage yard, south of the fabricating 
shop. The overhead cranes handle it from there 
through various machine departments and keep it mov- 
ing north to the assembly floor which is located about 
the middle of the building. Here the underframes, car 
ends, side frames, roofs, etc., are fitted, reamed and riv- 
eted. The pits for the deep gap diveters are so arranged 
as to permit the storage of 8 to 10 side frames on 
either side of the riveter. Material being riveted up 
in these machines is handled by 5-ton monorail hoists 





Machine shop interior—Car end-forming die shown on the 
way to the fabricating shop 


located over the pits. This eliminates the use of the 
traveling crane, except for handling a number of pieces. 
in and out of the pits. 


Cranes Assist in Material Handling 


Machine-die and forge-shop material is delivered to 
the storage yard south of these shops and handled by 
cranes similar to the structural steel. Forgings and 
fittings are moved to the assembly floor by either truck 
and trailer or small cars operating on. a transverse 
track which runs across Units 1 and 2. Material for 
trucks is delivered to the storage yard north of the 





Dry kiln and wood mill—Power plant and steel shop buildings in the background 


painting, all cross-the-yard hauls were eliminated with 
the exception of small store deliveries and some timber 
work applied to cars along with the steel in unit 1. 
Most of the material is worked through Units 1 and 
2 from south to north. Car erection also progresses 
from station to station in the same direction. Car 
painting in Unit 3 progresses from north to south. 
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truck shop. In this particular section of Unit 1, ma- 
terial for trucks comes from both the north and south 
to the truck shop, and as the trucks are assembled and 
finished, they are moved on their own wheels to the 
car erection track, turned on small turntables and 
started north, moving from station to station as the 
car progresses through the shop to completion. A de- 
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pressed track is built along the side of the wheel and 
axle shop where wheels are unloaded and rolled into 
the building. : 

Timber which is applied to the cars in the steel 
erection shop is either handled from the mill on the 
transverse shop track or run into the north end of Unit 
1 on a stub and track. Some material not requiring 
fabricating or machining is also delivered for erection 
at the north end of Unit 1. By this means, crane con- 
gestion is eliminated. 

Lumber is delivered at the south end of Unit 2 and 
unloaded by hand into storage or on kiln cars. Owing 
to the fact that wood cars are becoming obsolete and 
that the amount of wood used on combination wood 
and steel cars is decreasing, the installation of lum- 
ber-handling equipment in this unit was unwarranted. 
Lumber from the storage or kilns enters the south end 
of the wood mill and is handled by the overhead 
traveling cranes to the various machines and to the 
erecting floor the same as material in Unit 1. 

Cars leaving Unit 1 are switched south along the 
side of the wood erecting shop to a transfer table and 
moved into the shop to one of the erecting tracks. 
There the cars start north over a station-to-station sys- 
tem for wood erection and are completed by the time 
they reach the north end of the shop. During rainy 
weather, cars are given a priming coat of paint before 
being switched to the paint shop. At other times they 
may be moved into the yard for priming before en- 
tering Unit 3. 

Four tracks are provided in Unit 3 for painting and 
stenciling. Permanent paint scaffolds are provided 
along the sides of ‘the building and portable scaffolds 
operating on monorails are used between the cars. Cars 
are moved south through the shop where painting and 
stenciling is carried out by means of both brush and 
spray painting. The yard tracks at both ends of Unit 
3 are equipped with compressed-air service outlets 
for testing and inspecting various car appliances. Be- 
fore the cars pass out of the yard, they are run over 
a track scale, weighed and inspected. Final adjust- 
ments are made at the yard monorail station and from 
~_ the cars are switched into storage to await de- 
ivery. . 

The new plant was designed and constructed by the 
United Engineers & Constructors, Inc., of Philadelphia, 
under the direction of W. N. Oehm, manager of works 
of the Pullman Car & Manufacturing Corporation. 


_—_—__. 


Alloy Steels in Locomotives 


(Continued from page 742) 


_ In addition to these tensile properties, and of more practical 
importance, it has been found that the safe commercial stress 
range for carbon steel is somewhere between 55,000 and 60,006 
lb. per sq. in., while in the case of chrome-vanadium it has 
been found safe to increase this to 75,000 to 80,000 Ib. per 
sq. in. Also, the fatigue and impact values, no matter how 
measured, are very much superior in the case of chrome- 
vanadium steels. 

For motion-work parts or other places where there 
1S excessive wear, alloy steel is used with good results. 
Chrome-nickel steel forgings to S. A. E. specification 
5145 have been very satisfactory. This steel has the 
‘ollowing composition: 
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Steel conforming to this chemistry when heated slow- 
ing to 1,500 deg. F. and quenched in oil, then drawn 
at from 950 deg. to 1,000 deg. F., gives an excellent 
material for motion work parts. 


Guod Results Anticipated with Nitralloy 


To take the place of case hardened material which is 
sometimes used for link blocks and pins, and cross- 
head guides, the new alloy known as Nitralloy is now 
under test on a number of roads with promise of good 


results. This steel is of the following chemical an- 
alysis: 

irs cb ts eases shew se penes se sbaseaseda ete -10 and upwards 
I Soc hig piew's ahs dole cae weaeaesle sand beeen .40 — .70 
ie EEE Sere pe nme ry eres .20 — .30 
ES SRS Fe Se TE ne tre eae 1.00 — 1.25 
Ee eR ey te eee er rrr te 1.50 — 1.75 
ES Oe Pe rE Terre Ty eee tae ree ree .030 
FO ELE E TEE OT Oe ee eer -030 
IIR, (aso '5o.0:4%4 a9 0's 099940 4a ees see answR dees 15 — .25 


It is readily forged, readily heat treated and takes a 
high degree of finish by ordinary shop methods. A 
wide range of physical qualities can be secured, de- 
pending upon the type of heat treatment applied. This 
steel is forged, treated to the desired physical properties. 
and machined, after which the process known as ni- 
triding is applied to produce a high degree of surface 
hardness. The material must be finish machined com- 
plete before nitriding as further machining is impossi- 
ble after hardening. The surface develops a degree 
of hardness between 900 and 1,000 Brinell. The pro- 
cess of nitriding is carried on in a sealed container 
where the material is treated with anhydrous ammonia 
under atmospheric pressure at temperatures varying 
between 900 deg. and 1,000 deg. F. It is necessary to 
hold this material under treatment sometimes as long 
as 90 hours. 

This process produces an extremely hard surface 
while the strength of the core has not been affected 
because of the low temperatures used. The advan- 
tage of this material over casehardened steel is that 
it can be finish machined before treating, and there is 
no distortion produced by the process. It gives a sur- 
face that does not spall or flake off and will retain 
most of its hardness up to 1,450 deg. F., with no loss 
up to 932 deg. F. The slight change in thickness which 
occurs is so uniform that it can be allowed for in the 
machining. While this steel has not yet been used in 
many locomotive parts, it shows great possibilities 
wherever surface wear is the chief factor to be con- 
sidered and is worthy of careful consideration. 


Joint Railroad Research Recommended 


It it evident from what has been said that much 
work has been done on the development of the various 
alloy steels and their application in locomotive con- 
struction, both by the producers and the railway la- 
boratories. There is so much still to be accomplished 
that, with the railway laboratory forces burdened with 
so much: routine work of such great variety, progress 
is necessarily slow. These problems, with the many 
other material problems of the railroad demanding so- 
lution, make it appear that the railways of the country 
could not do better than to pool their efforts, and fol- 
lowing the example of a number of other large indus- 
trial organizations, establish a research laboratory in 
which such problems may be independently worked 
out unhampered by the daily operating cares that now 
infest the railway laboratories of the country. Such 
an organization would make larger returns on the in- 
vestment, would speed up results, and the work would 
be for the good of all. 





747 








Sere Pi ey dake Me a ko 6 SO es 


A repair track, or rip track, should locate in close proximity to the inspection or classification yard—A track of sufficient 
capacity to handle loaded cars shouid be se designated, pulled and respotted each hour or less, if necessary 


Present Day Demands of the 
Repair Track 


The car department supervisor’s responsibilities are 


increased by greater train mileage 


ITH increased train mileage, elimination of 
numerous repair tracks and inspection points, 
came a need for a more systematic classifica- 

tion of inspections at initial terminals, loading points 
and interchange and junction points. Car department 
supervisors were confronted with facts which made 
expedient a drastic change in former inspection methods 
and repair-track organization. Where inspection and 
repair-track forces were formerly located at each divi- 
sion point and were responsible for disrupting each and 
every through or main track train, only one of each 
three such points were found necessary. This brought 
about an adjustment of forces at some points by the 
elimination process and by strengthening at others. 
This brings us to a consideration of our present service 
requirements. 

Increased inspection forces, more diligent observation 
by car inspectors at initial terminals, loading and inter- 
change points, naturally increased the number of bad 
order cars on the repair tracks. Car inspectors were 
familiarized with the fact that equipment had to be 
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maintained to a high standard in order to avoid delays 
to trains enroute, therefore any car which in the 
opinion of the car inspector was not in condition to in- 
sure its uninterrupted journey to destination was sent 
to the repair track. 

A repair track or “rip track,” as it is generally known 
among railroad employes, should be located in close 
proximity to the inspection or classification yard in 
order to insure a more expeditious placing of cripples 
and closer contact between repair-track and operating- 
department supervisors. The repair-track organization 
should realize that too much attention cannot be given 
to the work performed or, we might say, work not per- 
formed, for it is of vital importance that cars leaving 
the repair track be in condition to carry a load to the 
final destination or, if empty, in condition to be placed 
for loading and continue uninterrupted destination after 
loading. 


Repair Track Problems 
Dealing briefly with some of the repair track prob- 
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lems we might well begin with the proper switching of 
tracks. A track of sufficient capacity to handle the 
loaded cars should be so designated and with proper 
supervision can be pulled and re-spotted each houf or 
less, if necessary, to insure cars continuing in the same 
train to destination, or be available for movement in 
the next scheduled train. Competent employes and the 


most efficient supervision must be maintained on load 
shop tracks to insure repairs being properly performed. 





Loading, especially on open-top equipment, must be care- 
fully checked to ascertain whether it has been loaded 
in accordance with the A. R. A. Loading Rules 
and that it has not shifted 


Empty cars and slow moving loads should be placed 
on designated repair tracks and pulled every four hours 
or oftener if necessary. The switching of these tracks 
during the noon lunch period will be found advan- 
tageous, for the reason that new cars can be re-spotted 
for repairmen before they return to work. If the noon 
pull is made an established practice it will be found that 
greater effort will be put forth toward completion of 
the work on each car by the mechanic, knowing that 
failure to have it completed will tie up the entire track. 
This feature must also be followed closely by the 
supervisor in charge of the work. 





All cars coming on the repair tracks should have the brakes 
tested with the single-car testing device and 
all tests made in proper order 
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Co-operation of the operating department, where 
switching crews are under its orders, is essential. 

Cars on the repair track should be checked to estab- 
lish that they are free of defects in addition to those 
for which they were shopped, or bad-ordered, before 
being restored to service. The following parts should 
be carefully inspected and repaired: 


Parts Requiring Close Attention 


Arch bars and cast steel side frames should be in- 
spected for cracks or flaws. A mirror, placed on a 
wire handle, can be used to reflect the inside edges and 
has been found effective for locating flaws. The edges 





Journal boxes on cars coming on the repair tracks should 
be examined and additional sponging added as re- 
quired. All packing should be set up in the 
box according to A.R.A. instructions 


of arch bars or side frames can first be given several 
taps of a hammer so as to loosen rust or scale. 

Brake beams having the top portion of the hanger 
eye worn to one-half inch or less, or having the bot- 
tom lug worn to one-half inch or less should be re- 
moved from service to prevent failure. Likewise brake 
beam hanger brackets having pin holes enlarged by wear 
5g in. or more over the original diameter of the hole 
or having brake beam hanger pins worn % in. under 
the original diameter should be renewed. 

Wheels, condemnable by the A. R. A. wheel gauge, 
or having flanges sufficiently worn to warrant shopping 
before the car completes trip should be removed. 

Loose column and journal box bolts should be 
tightened and where worn, renewed. 

Broken or cracked spring planks and spring beams 
should be renewed or repaired. Where fulcrum bar 
safety straps are standard they should be properly 
maintained. 

Care should be exercised to see that side bearing 
clearance is not less than 1/16 in. or more than 5/16 
in. between all four side bearings when balanced on 
the center plate on cars equipped with a metal body and 
truck bolsters. 

Couplers and parts‘should be examined to prevent 
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tailure. Uncoupling arrangements too taut which 
would cause knuckle locks to raise; broken or worn 
knuckle pins and worn knuckles which would cause a 
coupler to be out of contour should be renewed or re- 
paired. Draft gears if found with ¥% in. or more slack 
should be removed and repaired, or replaced with a new 
draft gear. By eliminating slack in draft gears each 





A mirror with a wire handle can be used to reflect the 
inside edges and has been found effective for 
locating and detecting flaws or cracks 


time cars are on the repair track a great amount of 
trouble, due to broken sills, break-in-twos, etc., can be 
prevented. After repairs have been made to draft 
gears, the draft barrel, as well as the side of the car 
should be stencilled to indicate the last date that repairs 
or an inspection was made. ‘This should preferably be 
each eighteen months on cars that are three years of 
age or older. 


Air Brake Tests 


No car should be allowed to leave the repair track on 
which the stencilling indicates that nine months or more 
have elapsed since the last date of air brake cleaning. 
A competent air brake repair force should be main- 
tained and periodical checks made by the car foreman 
to see that all work is performed in accordance with 
A. R. A. rules. All cars coming on the repair track 
must have the air brakes tested with the single-car 
testing device and all the tests made in proper order, 
namely : 

Brake pipe leakage test. Application test. Release test. 
Emergency test. Service stability test. Brake cylinder leak- 
age test. Retaining valve test. 

Soap suds for soaping triple-valve connections and 
for detecting leakage around the angle cocks and air 
hose must be provided. An adequate supply of pipe 
connections and other air brake repair parts should be 
accessible. 


Attention to Journal Bearings and Packing Important 


Intelligent, systematic and periodical attention to the 
proper preparation of packing, treating of journal 
boxes, condition of journals, brasses, journal bearing 
keys, boxes and lids is essential to the cool running of 
journals. All journals should be thoroughly cleaned 
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and polished before the wheels are applied. A canvas 
or cotton-duck belt, wrapped once around the journal 
and worked back and forth will polish the journal 
nicely. The use of emery cloth, emery paper or sand 
paper on journals should be prohibited. Proper prep- 
aration and care of packing at the oil house is an im- 
portant feature and deserves the personal attention of 
the car foreman to see that oil of the correct grade is 
used; that packing is saturated for the required length 
of time and, where reclamation of sponging is handled, 
that it is thoroughly cleaned before being placed in the 
vat for soaking. 

It is not considered good practice to transfer journal 
bearings to new wheels regardless of the re-fitting 
facilities. New journal bearings should be cleaned and 
fitted to the journals. A half-round file or cabinet 
makers’ scraper are excellent for this purpose. The 
surface of the brass should be given a heavy coating 
of valve or car oil before it is applied. Journal bear- 
ing keys (wedges), before being applied should be 
gaged to see that they are not worn flat on top, length- 
wise for a distance exceeding the original diameter of 
the journal. Where defective keys are found they 
should either be scrapped or reclaimed before applica- 
tion. 

The packing of journal boxes must conform to in- 
structions contained in the A. R. A. rules. Periodical 
packing each 12 months is essential and necessary, and 
under no circumstances should the stenciling be changed 
unless all the boxes have been entirely repacked. Cars 
on the repair track with stenciling indicating that nine 
months or more have elapsed between the last date of 
packing, should be repacked. When boxes are repacked 
it is necessary that the journal bearing and key be re- 
moved and examined; also to see that the journal box 
is thoroughly cleaned out before repacking to insure the 
box being in good condition for 12 months service with 
the least amount of attention during that period. 

The following table shows the recommended amount 
of sponging to be used in the various size journal boxes 
when they are repacked: 

SE LEER OS ROT OTED scuieeamii tied 5% Ib. 
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Journal boxes on cars coming on to the repair tracks 
should be examined and the front pieces removed 
(where front pieces are used), shaken out, additional 
sponging added as required and all packing set up in 
the box according to the instructions contained in thé 
A. R. A. rules. The front piece should then be re- 
placed. Care must be taken to see that the front pieces 
are not pushed back under the journal as this piece 
usually contains grit and dirt and is liable to cause the 
box to overheat. 

Free oil should be applied to journal boxes where 
the sponging appears to require it, however it should 
not be applied to all boxes regardless of their condition. 

Careful inspection of all sills, doors, roofs and safety 
appliances must be made to insure against a car being 
shopped out of a train for defects in these parts. 

Loading, especially on open top equipment, must be 
carefully checked to ascertain whether it has been loaded 
in accordance with the A. R. A. Loading Rules-and that 
it has not shifted, in order to prevent falling from cars 
or causing a delay to a train due to the necessity of 
shopping a car. 

To each car dispatched from the light repair track 
a small card bearing the station, date and foreman’s 
name should be affixed, to indicate that the car has had 
all defects corrected and is in suitable condition to reach 
its destination without further repairs being necessary. 
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Interchan ge I nspectors 


Agents of the AR.A.? 


New Haven, Conn. 


To THE EpiTor: 


In his address before the Master Car Builders’ and 
Supervisors’ Association convention at Chicago in Sep- 
tember T. W. Demarest, general superintendent of mo- 
tive power of the Pennsylvania, said that it might be 
necessary for the A.R.A. to take over the local inter- 
change work if the chief inspectors did not cease to abro- 
gate the rules as soon as they were published. 

It is not surprising to hear that three or four inter- 
change inspectors fail to agree on a proposed recom- 
mendation to the Arbitration Committee of the A.R.A. 
The minutes of the meetings of the old Chief Interchange 
Car Inspectors’ and Car Foremen’s Association of Amer- 
ica indicate very clearly that these men seldom agree 
unanimously on any question, whether it be a recom- 
mendation for a change in the rules or the interpretation 
of fhe new rules. It must be remembered that these men 
are located in various parts of the country and that their 
opinions are more or less formed by local conditions and 
advice. I fail to see any harm in this difference of 
opinion ; on the contrary, I consider it wholesome. When 
different opinions are expressed by such a body of men 
it usually stimulates interest and discussion that leads to 
the ultimate goal; that is, the most feasible solution of 
the problem under discussion. As to the administration 
of the rules, however, would it not be far better for all 
the railroads concerned if the change which Mr. Dema- 
rest said might have to be carried out were in effect so 
that at each important interchange point the A.R.A. 
would have a representative? This would cause a more 
uniform application of the rules than is now in effect. I 
dare say that the transfer of authorities would decrease 
to a considerable extent and this alone would effect a 
great saving to the railroads. Car owners would all be 
treated alike, whether or not their territories touched a 
specific chief inspector’s district. 

I have often wondered why the various car owners 
have not asked for some kind of protection when a car 
is reported to them under Rule 120. How often does 
the car owner take advantage of making an inspection of 
a car reported under Rule 120? If an actual check were 
made, it would probably show about once in ten times. 

The thought that I have in mind is to have the chief 
interchange inspector in the district where a car is re- 
ported under Rule 120 make an inspection of a car and 
all data pertaining to it. This, of course, would be on 
condition that the car owner would take advantage of 
this privilege. The basic reason why car owners do not 
as a rule make an inspection of a car reported under 
Rule 120 is that the car is usually located from a few 
hundred to a few thousand miles from the owner’s line, 
and the expense to send a man out to make an inspection 
under these circumstances is prohibitive. It would take 
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a high priced man from a few days to two weeks in some 
instances to make an inspection of a car and investigate 
the circumstances under which the car was damaged. 

To cause a car to be inspected by a disinterested party 
may bring out many facts not revealed in the write-up. 
This fact is brought out very plainly in not a few cases 
reviewed by the Arbitration Committee. The mis-state- 
ment of facts in most cases is brought about by ignorance 
or incorrect interpretation of the rules rather than by 
any deliberate misrepresentation. 

For this reason it would benefit the railroads as a 
whole for the A.R.A. to have the chief interchange in- 
spectors under its wing, and the various committees of 
the A.R.A. could get accurate information at any time 
from these men if they reported to the A.R.A. 

These men could then supplement the work now being 
carried out by the A.R.A. mechanical inspectors. These 
inspectors visit a railroad once in a few years and in 
most cases find conditions far from perfect. A chief 
interchange inspector could make checks in local districts, 
say semi-annually or annually. This would be far better 
than no check at all by the A.R.A. One must not forget 
that the mechanical inspectors find many undercharges as 
well as overcharges when checking the records of the 
railroads. 

The roads as a whole would attempt to live up to the 
rules as written if they knew that these records were 
going to be checked periodically by a representative of 
the A.R.A. This may all sound revolutionary to many, 
but, nevertheless, the facts justify the suggestion. First, 
chief interchange inspectors should be agents of the 
A.R.A.; second, they should inspect all cars reported 


under Rule 120, and, third, they should supplement the 


good work being done by the A.R.A. mechanical in- 
spectors. 

I should like to read the opinions of others who have 
given this matter any thought, especially those who are 
against the arrangement suggested. 


J. W. McDonneELL. 


Maintenance of Draft Gears 


Parsons, Kan. 
To THE EpiTor: 

In the October issue of the Railway Mechanical 
Engineer under the report of the convention of the 
International Railway General Foremen’s Association 
I was very much impressed by the report of the Com- 
mittee on the Inspection and Maintenance of Draft 
Gears. 

I have been employed in the capacity of piecework 
inspector and write-up clerk for a period of more than 
ten years and during that time I have especially ob- 
served the condition of many types of draft gears on 
railroad cars. 

My experience has led me to believe that there should 
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be a periodical inspection of all draft gears, considered 
from an economical as well as a practical point of view. 
The length of the periods would depend upon the kind 


of gear. Some gears should be removed for inspection 
every five years; other gears that are equipped to take 
up the slack after slight wear, without removal, should 
be good for a period of service, extending from eight 
to ten years. 

Furthermore, when this inspection is made and parts 
renewed, old parts should never be used for renewals 
as this is a waste of time and money; common sense 
tells us that the old parts can not have the wear of 
new parts and such repairs will necessitate repairs 
again before the alotted time. 

Some railroads have many cars that are equipped 
with friction draft gears that have been in service so 
long that the type of gear is practically obsolete, and 
when this equipment gets on a foreign line the gear 
sometimes fails. Because of the stencilling on these 
cars, the road making repairs is compelled either to 
make temporary repairs or to be penalized for a labor 
charge. In justice to the owners as well as to the 
road making the repairs, the rules should be changed 
permitting the road making the repairs to apply one of 
the later type friction gears and change the stencilling 
of the car accordingly. 

J. P. O’Connor, 


Write-up Clerk, Missouri-Kansas-Texas 


Comparing Cost;—How Do 
You Figure Overhead? 


Botton, LANCASTER, ENGLAND. 


To THE Epiror: 

It has been my experience on numerous occasions 
to hear foremen making comparisons between the cost 
of work as carried out in their own departments as 
against the cost of the same work done in another 
shop—usually, it must be admitted, to their own ad- 
vantage. They may say, for instance, “It costs me ten 





dollars to do this job, while it costs fifteen dollars in 
the other shop.” | 

I often wonder if such comparisons are really worth 
while and, when they speak about costs, what they 
really mean? Do they mean just the wages paid to the 
operator in each case, or do they refer to the “all-in”. 
costs; namely, wages plus overhead? If the latter, 
and they can prove their statement all well and good. 
But if the former, it does not necessarily follow that a: 
lower wage cost means a lower total cost. To obtain 
a reduced wage cost the railroad may have had to in- 
stall new equipment, and unless the saving in wages 
more than balances the increased expenditure in in- © 
terest, depreciation, etc., the result can easily be the 
reverse of that anticipated. Many shop foremen have 
vague ideas on this subject. 

I remember a job of planing cylinders which had 
been done for years in a shop where one man operated 
two machines, which resulted in a fairly low labor cost, 
but not in a quick output. Some time later the job 
was put on a high-speed planer where one man was 
kept busy all the time. The wages charged under 
the old method were lower than on the new machine, 
due to the operator’s time being divided between two 
machines. The total time, however, for planing one 
pair of cylinders was much longer by the old method, 
and therein is the snag. 

The idea of cost which is prevalent in many minds 
is to consider first the wage cost, and add a percentage 
to cover the overhead. By such a procedure the re- 
sult in the case of the two old planers was that because 
the wages were low they did not contribute their fair 
share to the indirect charges of the shop. However, 
a different aspect was placed on the subject when a 
system was introduced which charged the indirect ex- 
pense against each job according to the time taken and 
the class of machine used. The use of the high-speed 
machine, although costing much more per hour to run 
than the older types, was a good paying proposition. 
It would be well if everyone was clear on this point. 
But until we separate overhead in our minds from 
wages and regard them as a separate item, so long 
will the possibility of erroneous conclusions exist. 


W. A. Jones 





Two men with hand trucks are required to transport a single equalizer, but four equalizers weighing 600 Ib. each can 
be handled with greater ease by the use of crane type trucks 
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Electric Operated 


HE need of an improved method of moving dead 
T locomotives has long been felt in enginehouses 
and repair shops as modern locomotives are too heavy 
to move readily with pinch bars. The use of shop 
switchers not only ties up power but impedes the turn- 
table service and the work of the transfer table. 

To overcome this difficulty, the Whiting Corporation, 
Harvey, Ill., has developed an electric locomotive mover, 
designed to save time and labor in moving dead locomo- 
tives. This patented machine consists of a steel struc- 
ture 3 ft. in height mounted on four flanged wheels, 
equipped with roller bearings, which are spaced for 
standard-gage track. The entire truck is less than 5 ft. 
in length and can be easily moved by one man on the 





Locomotive Mover 


track. The mover can be lifted from track to track 
with a crane, by an eye in the center at the top. 

A 5-hp. motor mounted on the truck drives a hori- 
zontal beam through a series of gears at a rate of 5 ft. 
per min., with ample power to push or pull any loco- 
motive from the smallest type to the heaviest Mallet. 
The beam is furnished in any length required. 

A special coupler fitted at either end of the beam 
may be attached to either the knuckle pin or the draw 
bar pin of the dead locomotive. When the beam is in 
its normal position, its coupler height is that of A.R.A. 
requirements. The beam is adjustable, by means of 
regulating springs, to any desired coupler height. 

When a locomotive is to be moved, the device is first 





Whiting electrically-operated locomotive mover coupled-up ready for service 
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locked to the rails by means of the clamps, one for 
each wheel, gripping beneath the ball of the rail and 
drawing the truck frame downward until its serrated 
steel blocks grip the top of the rail. The hand wheels, 
two on either side of the truck, work the clamping 
mechanism. A spin of the wheel completes a solid 
anchorage. 

The motor, operated by push-button control, pushes 
or pulls the beam to the locomotive and connection is 
made with coupler or drawbar. After coupling, the 
operator stands beside the locomotive and controls the 
spotting as the locomotive is pulled or pushed along. 
Precise control makes it possible to spot the locomotive 
on the dot. If, at the end of the beam’s travel a great- 
er movement is desired, the mover is released from its 
anchorage and re-anchored again where desired with 
the beam still attached to the locomotive, which is a 
moment’s job. 

After the locomotive is spotted, the beam is released 
and moved back to its mid-position in the truck, the 
electric cable is disconnected from its wall receptacle 
and the locking mechanism released. The locomotive 
mover is now ready to be moved for service to some 
other part of the shop. 

Applications of the Whiting locomotive mover in- 
clude spotting for drop pit table work; locating front 
and back dead centers in setting valves; running loco- 


Reclaiming 


HE Reclamation Service Company, Syndicate 
Trust building, St. Louis, Mo., has developed a 
coil spring reforming machine which it is now manufac- 
turing and marketing to the railroads. This machine 
can be equipped with dies, each set of which will reform 
one standard size of A. R. A. coil springs. Dies can 
also be furnished by the manufacturers for any size of 
standard truck or draft-gear spring. 
The closed or mis-shapen coil spring is heated and 
placed on the mandrel shown in the center of the ma- 
chine. The closing of the dies opens the coils to the 





Left: Spring before reforming. Right: Spring 
after reforming 


correct height, and also allows for initial set. The ma- 
chine is operated from the shop airline at approximately 
100 lb. pressure. Only one operating valve is required, 
which is located.on the front of the machine as shown 
in the illustration. Turning the handle to a horizontal 
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motives over for squaring up valves; getting crank pins 
on the bottom quarter for applying and removing side 
rods; spotting front wheels and crosshead for applica- 
tion and removal of the wrist pin; spotting shop engines 
to relieve interference; placing locomotives under smoke 
jacks, and connecting the locomotive tender to its loco- 
motive. 





The serrated block and clamp which grips the locomotive 
mover to the rail 


Coil Springs 


To close the dies, the handle 
is turned to a vertical position. Closed or mis-shapen 
springs are reformed in one operation. The machine 
has an overall length of 5 ft. and an overall width of 2 
ft. 5 in. The working height from the floor is 28 in. 
The shipping weight is 1,500 Ib. 

This machine was invented by J. H. Chancy, fore- 


position opens the dies. 





ee ‘ 


The spring reforming machine with the dies open and a 
phantom view of a coil spring in position on the mandrel 


man blacksmith, Georgia Railroad, Augusta, Ga., who 
also conducted the preliminary development work until 
the patents were taken over by the Reclamation Service 
Company. 
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HE Hammond Machinery Builders, Kalamazoo, 
Mich., have recently placed a series of heavy- 
duty floor grinders on the market designed to meet the 
demands for a machine with maximum power and 
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The Ace grinder is equipped with a fully-enclosed 
air-cooled motor 


rigidity. These floor grinders are furnished with mo- 
tors of 5, 7% and 10 hp. for operation on either direct 
or alternating current. The motors are of the fully en- 
closed type fitted with a patented air ‘cleaner and over- 


Ace Heavy-Duty Electric Grinder 


size ball bearings in which are mounted an extra-heavy 
spindle of chrome-mangenese steel. An automatic mo- 
tor starter having thermal overload protection with a 
push-button control conveniently mounted on the ped- 
estal is standard equipment. The complete guard is ad- 
justable to compensate for the wear of the grinding 
wheel. 

The motor is of the 40-deg. Cent. type fully enclosed 
but cooled through an air cleaner. The motor is de- 
signed to withstand a momentary overload of 100 per 
cent beyond its rated capacity. The air cleaner sup- 
plies clean air to the motor discharging dirt and dust 
from the air before it enters the windings. The bear- 
ings in the machine are optional, either high-grade ball 
bearings, completely enclosed and protected from dust 
and grit by double labyrinth seals, or ‘Timken tapered 
roller bearings. The spindle of the machine is made of 
chrome-manganese steel, ground and balanced to assure 
smooth operation. Flat top threads are used on the 
spindle. The tool rests on the grinder are adjustable 
and removable. Lubrication is effected by means of oil 
reservoirs with convenient oil cup, oil level gage and 
drain plug for ease in flushing the bearing chamber. 

The wheel guards are of approved design, made of 
boiler plate with hinged doors for convenience in 
changing grinding wheels. They are adjustable to com- 
pensate for the wear of grinding wheels and are fitted 
with chip breakers, eye shield and an exhaust connec- 
tion. 

An automatic motor starter with push button con- 
trol is mounted on the inside of the pedestal door for 
convenience of inspection. 


Hascrome Welding Rod 


HE. Haynes Stellite Company, Kokomo, Ind., has 
placed on the market a manganese-chrome-iron 
welding rod called Hascrome. This is a self-hardening 
alloy, designed primarily for building up badly worn 
parts preparatory to surfacing them with Haynes Stellite, 
which is also supplied in the form of welding rod. Since 
the cost of Hascrome is materially less than that of 
Haynes Stellite, the resulting composite surface is much 
cheaper than if entirely built up of the latter alloy. Has- 
crome may be used for building up large sections of 
steel or cast iron. It forms a good base for Stellite be- 
cause it is sufficiently hard to resist deformation under 
impact, and because of the ease with which Stellite flows 
onto it. Although in some cases Hascrome may be used 
alone for hard-surfacing parts subject to abrasive wear, 
it does not possess hardness to the same degree as Stellite, 
and it will wear off more rapidly. 

The oxy-acetylene process is considered best for the 
application of Hascrome, since the hardness of the de- 
posited metal can be controlled by the amount of excess 
acetylene used in the welding flame, as well as by the rate 
of cooling. The greater the excess of acetylene in the 
fame and the slower the cooling rate, the harder the 
leposit will be. When quenched, the metal becomes 
softer and tougher. Best results are obtained if the 
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deposit is made when the steel surface is at a “sweating” 
heat. The following figures are given by the manufac- 
turers as results obtained under average conditions: 


Smatt Excess oF ACETYLENE 


Brinell 
hardness 
MEME Narn 6 «0:6 ont deeds etnblaehus Pwawsas woo eeh baseays 250—300 
IE DC -o .A5:5 a hae be ails alee et hamnlbea é Cakes aan ea ee 240—290 
Heavy Excess or ACETYLENE 
A Rarer, or Se, BUR ee CoA M EER eee Ore e 450—500 
IG oe Lis ich dena d,s duis Da adds eka SAREE Sv ebine WEAN OARS 350—450 


The Hascrome deposit is said to have a tensile strength 
of 40,000 Ib. and a compression strength of 177,000 Ib. 
per sq. in. It can be forged and ground, but not 
machined. 

Hascrome welding rod can also be applied by means 
of the metallic arc process, by the use of reverse polarity, 
making the rod the positive electrode. Care must be 
taken to prevent cracking after quenching when this 
method is employed. Arc-welded deposits have a hard- 
ness of 240 to 400 Brinell, depending on the rate of cool- 
ing. Better deposits are obtained when a coated rod is 
used. An excellent coating can be made as follows: 
Calcium carbonate, 1 oz.; silica flour, 1 oz.; sodium bi- 
carbonate, 1 oz.; shellac, 1 oz., and alcohol, 16 oz. Has- 
crome is available in welding rods % in. in diameter and 
36 in. long, packed in bundles of 50 lb. each. 
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A TOOL designed for truing the worn cylinders of 
triple valves and distributing valves has been de- 
veloped and placed on the market recently by the Owen 
D. Kinsey Company, Harvey, Ill. The OK triple tool, 
as it is called, is made in three sizes for 314-in. valves, 
4-in. valves and all 434-in. passenger valves. It is simple 
in design, easy to use, and is said to true worn cylinders 
many times with as little enlargement as .0005 in. per 
cut. 

The OK triple tool centers mechanically by turning 
the micrometer dial located on the upper end of the 
spindle with a tee-head wrench provided for this pur- 

‘pose. When centering is completed in this manner, the 
size of the triple valve cylinder is indicated by the grad- 
uations on the dial and if within limits, the base of the 
tool is then securely clamped to the flange of the triple 
or distributing valve as the case may be. An improve- 
ment has been made in the clamping facilities illustrated, 
the clamps being now replaced by a clamping mechanism 
incorporated in the base of the tool. 

Next the tool or spindle head is collapsed and raised, 
and a small tool bit is swung into cutting position. Sen- 
sitive contact with the cylinder is accomplished by hold- 
ing the spindle head with the fingers as the tool is ex- 
panded to the contact desired. 

Truing is then accomplished by turning the hand 
wheel which, through gearing, increases the speed of 
the spindle at a ratio of 3 turns to 1, and a downward 
feed movement is also produced by a differential action 
in the gearing which feeds the tool with a fine even feed 
of approximately five-thousandths of an inch per revo- 
lution of the spindle or about one sixty-fourth of an 
inch to each turn of the hand wheel. 


Triple-Valve Cylinder Truing Tool 


When truing is completed, the tool is collapsed and 
raised by rapid movement which is provided for that 
purpose. 





OK triple-valve-cylinder truing tool 


A One-Piece Nut with Grip Lock 


E DWARD J. Cole, 945 Paulding street, Peekskill, 
N. Y., has invented and patented a one-piece stand- 
ard nut with a grip-locking feature. The nuts are made 
from standard blanks and are designed to be used in 
lieu of lock washers, double nuts, castle nuts, etc. They 
can be removed and replaced repeatedly without im- 
pairing their efficiency as lock nuts. 

The sequence of operations in the manufacture of 
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The Cole Safety Nut is made in two operations 




















this nut are shown in the drawing. Fig. 1 is a blank 
nut. Two V-shaped grooves are cut in the top of 
the blank, as shown in Fig. 2 of the drawing, 2%4 threads 
deep. The nut is then tapped in the usual manner, 


after which it is placed in a small power press which 
closes that portion of the nut above the dotted line 
shown in Fig. 3. The grooves are closed from .005 
in. to .0008 in. sufficient to distort the threads and to 
a up a spring tension after the nut is applied to the 
olt. 

It is reported that satisfactory tests of this nut have 
been made in machine-tool applications and on shop 
equipment which operates under considerable vibration. 









New York & Greenwood Lake 4-4-0 type locomotive No. 7 


“Eagle Rock” built by Rogers 
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f hep Simplex Tool Company, Woonsocket, R. L, 
has recently placed on the market a swivel-back 
jaw vise, shown in the illustration. The back of this 
vise is made in two parts. The top part swivels, which 
feature is intended to be used when holding irregular 
pieces. This part of the vise is provided with a pin 
which is used for locking it to the rear jaw when the 
swivel feature is not desired. 

This vise is made with the sliding member of the 
front jaw machined from a solid bar, which tends to 
eliminate the possibility of breakage at the point where 
vise failures frequently occur. It has a special type 
nut which threads over the operating screw and is so 
designed that it cannot lift at the back and bind the 
screw. When a strain of this nature occurs in a vise, 
it not only limits gripping power, but there is a possi- 
bility of the screw or nut failing. The vise has the 
outside screw retainer and removable jaw inserts which 
are both doweled and secured with screws. 


Simplex Swivel-Back Jaw Vise 





Vise designed to hold pieces of regular and 
irregular shapes 


Buffalo 14-in. Hi-Speed Drills 


HE Buffalo Forge Company, Buffalo, N. Y., has 

recently placed on the market a type of 14-in. single- 
spindle high-speed drill which may be obtained in either 
a bench or a floor model. These machines are equipped 
throughout with ball bearings and may be arranged for 
either belt pulley or motor drive. In the bench type 
machine the working surface of the table is 14 in. by 14 
in. and the maximum distance from the drill chuck to 





Pedestal type Buffalo high-speed drill—This model may also 
be obtained in a bench type 
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the table is 11 in. The height of the machine is 44 in. 
In the pedestal type the machine is 81 in. high, has a 
table with a working surface 18 in. by 14 in. and a maxi- 
mum distance from the table to the chuck of 30 in. The 
chuck will handle drills up to and including % in. in 
diameter and when the machine is equipped with a 14-hp. 
motor operating at 1,750 r. p. m. with 6-in. and 8-in. 
drive pulleys, spindle speeds from 3,000 to 9,300 r. p. m. 
may be obtained. This combination of speeds is suitable 
for drills of %-in. maximum diameter in soft steel and 
-in. maximum diameter in brass. The same motor, 
with 3-in. and 5-in. drive pulleys will give speeds from 
1,500 r.p.m. to 5,800 r.p.m. and will permit drilling in 
soft steel with ;-in. drills and, in brass, with 4%-in. 
drills. A motor operating at 850 r. p. m. with 3-in. and 
5-in. drive pulleys will provide spindle speeds from 750 
to 2,900 r. p. m. and will drive a %-in. diameter drill in 
soft steel. The travel of the spindle is 314-in. within 
the head and the vertical adjustment of the sliding head 
is 7%4-in, 

The bench type machine weighs about 260 Ib. and the 
pedestal type about 500 Ib. The pedestal tvpe is shown 
in the illustration. 


* * * 





Rome, Watertown & Ogdensburgh 4-4-0 type locomotive 
No. 17 “Antwerp”—Built in the shops of the 
railroad company 
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Micrometer Reads 
Ten-Thousandths Direct 


NEW principle in measuring to ten-thousandths 
A of an inch is employed in the micrometer caliper 
No. 24 recently announced by the Brown & Sharpe 
Manufacturing Company, Providence, R. I. This tool 
has a range from 0 to 1 in. by ten-thousandths, and 
reads the ten-thousandth parts of an inch directly. 

With this caliper the thousandths are read from the 
barrel and thimble in the regular manner and the read- 
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The No. 24 micrometer caliper—Ten-thousandths are read 
from the small thimble 


ings in ten-thousandths of an inch are read directly from 
the small lower thimble. The widely spaced gradu- 
ations permit parts of ten-thousandths to be estimated. 

This caliper is used and operated in much the same 
way as the conventional l-in. micrometer. After the 
spindle has been brought up to the object to be meas- 
ured, the small lower thimble is turned until the hori- 
zontal line on the barrel of the micrometer coincides 
with a graduation on the main thimble. The graduation 
on the small lower thimble then tells the ten-thousandths 
of an inch to be added to the thousandths reading. The 
No. 24 caliper is of simple construction and has no 
gears or intricate parts to get out of order. 


Buffer with Renewable 
Abrasive Strips 


BUFFING wheel recently developed by C. B. 

Hunt & Son, Salem, Ohio, entails the use of abra- 
sive strips and contains a special feature for quick re- 
placement of the strips, enabling this operation to be 
completed in a matter of seconds rather than minutes. 
The strips can be cut to proper lengths and attached, or 
they can be secured already bound by a patented metal 
clip. The clipped ends of the abrasive strip are inserted 
into the gap in the rubber face of the wheel and down 
into a slot. The strip is then folded over the wheel and 
quickly and tightly locked in place by the use of a special 
wrench. 

The sides of the wheel are heavy-gage steel stamp- 
ings pressed onto a heavy circular steel drum. A thick 
rubber face is cured onto this drum. The attachment 
of the wheel to any stationary or portable spindle is 
simply a matter of tightening a nut. The entire as- 
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sembly is accurately balanced so that the wheel runs 
true and bears evenly against the object being cleaned 
or polished. The wheels do not require removal from 
the spindle to renew the buffing surface. 

The wheels are tested at 8,000 r.pm. The most ef- 
ficient range for buffing with this wheel is between 3,500 
and 4,500 r.p.m. During operation the full width of 





The abrasive strip is easily replaced, a small wrench 
being the only tool required 


the abrasive strip is brought into use on any flat open 
surface. 

These buffing wheels are manufactured in two sizes, 
6 in. and 8 in. diameter. Both sizes are made with 214- 
and 3'4-in. faces and arbor sizes of % in. to 2 in. Speeds 
recommended are 3,450 to 5,000 r.p.m. From 24- to 
320-grain abrasive strips can be applied. 


* * * 





A scene along the Erie 
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News of the Montn 





A HEARING was held recently before Special Examiner Rog- 
ers of the Interstate Commerce Commission on a complaint 
filed by the train service brotherhoods asking a modification of 
the commission’s regulations which prescribe wooden running 
boards on box cars. The brotherhood would permit the use of 
“other material suitable to afford secure footing.” It was indi- 
cated at the hearing that both the railroads and the brother- 
hoods would be satisfied with a permissive amendment to the 
regulations which would permit the use of running boards of 
composition or other material than wood. 








Clubs and Assoctations 








Tue AMERICAN SOCIETY FOR TESTING MATERIALS has selected 
Atlantic City, N. J., as the location for its 1930 annual meet- 
ing, which will be held at Haddon Hall on June 23-27. The 
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executive committee has also decided that the 1931 meeting 
will be held at the Hotel Stevens, Chicago, on June 22-26. 
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Purpue University held its fifth annual conference on 
welding at Lafayette, Ind., December 11, 12 and 13. This three- 
day conference was under the joint direction of the Engi- 
neering Extension Department and the Department of Prac- 
tical Mechanics and was devoted to lectures, demonstrations 
and exhibits of welding methods and equipment. 


Paut D. Mattay, chief engineer, Transportation Depart- 
ment, of the Johns-Manville Corporation, 292 Madison avenue, 
New York, has been appointed secretary of the Railroad 
Division of the American Society of Mechanical Engineers, 
succeeding Marion B. Richardson, associate editor of the 
Railway Mechanical Engineer, who has resigned. 


The following list gives name of secretaries, dates of next or regular 
meetings and places of meeting of mechanical associations and railroad 
clubs. 

Arr-BRaKE AssocraTion.—T. L. Burton, Room 5605 Grand Central Ter- 
minal building, New York. Next meeting, Minneapolis, Minn. 
AMERICAN Rartway Association Divis1on_ V.—MEcnHanicaL.—V. R. 
Hawthorne, 431 Seuth Dearborn St., Chicago. Annual convention 

June 18-25, Atlantic City, N. J. 

Division V.—EguipMENT Partntine Section.—V. R. Hawthorne, 
Chicago. Next meeting, Sept. 9-11, 1930, Chicago. 

Division VI—PurcHASES AND StorES.—W. J. Farrell, 30 Vesey 
St., New York. Annuai convention June, 1930, Atlantic City, N. J. 


AMERICAN Rartway Toot Foremen’s Association.—G. G. Macina, 11402 
Calumet avenue, Chicago. 

AMERICAN Society OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division—Paul D. Mallay, 
chief engineer transportation department, Jchns-Manville Cor- 
poration, 292 Madison avenue, New York. 

AMERICAN SocreTy FOR STEEL TREATING.—W. H. Eiseman, 7016 Euclid 
Ave., Cleveland, Ohio. : 
AMERICAN Society For Testrinc Matertats.—C. L. Warwick, 1315 Spruce 
Ty aca Pa. Annual meeting Atlantic City, N. J., June 

23-27. 

AMERICAN WetpinG Socrety.—Miss M. M. Kelly, 29 West Thirty-ninth 
street, New York. 

AssocIaTION OF Rarz~way ELectricat ENGINEERS.—Joseph A. Andrucetti, 

; C. & N. W., Room 411, C. & N. W. Station, Chicago, IIl. 

Canaptan Rattway Crus.—C. R. Crook, 129 Charon St., Montreal, Que. 
Regular meetings, second Tuesday in each: month, except June, July 

‘ and August, at Windsor Hotel, Montreal, Que. 

Car Foreman’s AssociaTIon oF Cutcaco.—G. K. Oliver, 7836 So. Morgar. 
street, Chicago, Ill. Regular meeting second Monday in each month, 


except June, July and August, Great Northern Hotel, Chicago. III. 
Krause, 514 East Eight 
Meetings second Friday of each month in the 


Car Foremen’s Crus or Los ANGELES.—J. W. 
St., Los Angeles, Cal. 
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Pacific Electric Club building, Los Angeles, Cal. 

Car ForeMen’s AssociaTiIon oF St. Lovis.—F. G. Weigman, 720 North 
Twenty-third street, East St. Louis, Ill. Regular meeting first 
Tuesday in each month, except June, July and August, at Broad- 
view Hotel, East St. Louis, Ill. 

CENTRAL Rattway C.ivus.-—Regular meetings second Tuesday each month, 
except June, July and August, at Hotel Statler, Buffalo. 

CureF INTERCHANGE Car INSPECTOR’S AND Car ForREMEN’S ASSOCIATION.— 
See Master Car Builders’ and Supervisors’ Ass’n. 

CincinNnaTI Rattway Cius.—D. R. Boyd, 3328 Beekman St., Cincinnati, 
Regular meeting second Tuesday, February, May, September and 
November. 

CLEVELAND Raritway Crus.—-F. L. Frericks, 14416 Adler Ave., Cleveland, 
Ohio. Meeting first Monday each month, except July, August and 
September at Hotel Hollenden, East Sixth-and Superior Ave. 

INTERNATIONAL RarLtroaD Master BtiacksmitH’s AssocIaTION.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. Next 
meeting September, 1930, Hotel Sherman, Chicago. 

INTERNATIONAL RatLtway Fuet Assocration.—C. T. Winkles, Room 707, 
LaSalle Street Station, Chicago. Next meeting May 6-9, 1930 
Hotel Sherman, Chicago. 

INTERNATIONAL RatLway GENERAL ForEMEN’s AsSOCIATION.—William Hall, 
1061 W. Wabash street,.Winona, Minn. 

Lourstana Car DEPARTMENT Associ1ATIon.—L. Brownlee, 3212 Delachaise 
street, New Orleans, La. Meetings third Thursday in each month. 

MAsTER BOILERMAKER’s AssocraTIon.—A. F. Stiglmeier, secretary, 29 
Parkwood St., Albany, N. Y. Annual meeting May 21-24 William 
Fenn Hotel, Pittsburgh, Pa. 

Master Car Buttprrs’ anp Supervisors’ Association.—A. S. Sternberg, 
master car builder, Belt Railway of Chicago, Chicago. 


New Encranp_ Rattroap Crus.—W. E. Cade, Jr., 683 Atlantic Ave., 
Boston, Mass. Regular meeting second Tuesday in each month, 
sae June, July, August and September. Copley-Plaza Hotel, 

oston. 

New York Rarrtroap CLus.—Meetings third Friday in each month, except 
June, July and August, at 29 West Thirty-ninth St., New York. 
Mrs. M..E. Hartman, acting secretary, 26 Cortlandt street, New 
York. Next meeting December 12, 6:15 p. m. 
nual dinner. 

Paciric Rattway CLus.—W..S. Wollner, P. O. Box 3275, San Francisco, 
Cal. Regular meetings, second Tuesday of each month in San 
Francisco and Oakland, Cal., alternately. - 

Rattway Car DepartMENT Orricers’ AssocraTIon.—See Master Car 
Builders’ and Supervisors’ Association. 

RAILWay Cius oF GREENEVILLE.—Paul A. Minnis, Bessemer & Lake Erie, 
Greeneville, Fa. Meetings third Thursday of each month, except 
June, July and August. 

RaILway Crus or PitrssurcH.—J. D. Conway, 515 Grandview Ave., 
Pittsburgh, Pa. Regular meeting fourth Thursday in month, except 
June, July and August. Ft. Pitt Hotel, Pittsburgh, Pa. 

St. Louis Rarrway Crus.—-B. W. Frauenthal, M. P. O. Drawer 24 St. 
Louis, Mo. ‘Regular meetings, second Friday in each month, except 
June, July and August. 

SouTHERN AND SOUTHWESTERN RaiLway Cius.—A. T. Miller, P. O. Box 
1205, Atlanta, Ga. Regular meetings third Thursday in January, 
March, May, July September and November. Annual meeting third 
Thursday in November, Ansley Hotel, Atlanta, Ga. 

SourHwest Master Car Burtpers’ anp Supervisors’ ASSOCIATION.—See 
Master Car Builders’ & Supervisors’ Association. 

TRAVELING ENGINEERS’ AssocraTIon._-W. O. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio. Next meeting September 23-26, 1930 
Hotel Sherman, Chicago. ; 

WestTERN Raitway CLus.—W. J. Dickinson, 189 West Madison St., Chi- 
cago. Regular*meetings, third Monday in each month, except June, 
July and August. 


Fifty-seventh an- 








Supply Trade Notes 








THe Acme STEEL Company, Glassmere, Pa., manufacturers 
of electric steel castings, is making additions to its foundry 
buildings and installing additional machinery. 


A MERGER has been effected by the Oster Manufacturing 
Company, Cleveland, Ohio, and the Williams Tool Corpora- 
tion, Erie, Pa. This merger brings under one operating head 
the manufacture and marketing of a complete line of die 
stocks and power pipe threaaing machines. 
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Crawrorp McGINNIs, representing the Pyle-National Com- 
pany, Chicago, has opened a new office for that company in 
the Transportation building, Washington, D. C. 


J. E. Freeman, formerly manager of the Par-lock Appliers, 
Chicago, has been elected vice-president of the Tnemec Paint 
& Oil Company, with headquarters at 205 W. Wacker Drive, 
Chicago. 


THe Murry Jacozss Company, 544 South Pedro street, Los 
Angeles, Cal., now represents the Reading Chain & Block Cor- 
poration in southern California. Harry T. Lynam is in charge 
of the Los Angeles office. 


GeorGe A. Mipwoop, Jr., has been appointed treasurer of the 
Bicknell-Thomas .Company of Greenfield, Mass. Mr. Mid- 
wood was formerly sales manager of the D. E. Whiton Ma- 
chine Company, New London, Conn. 


Tue Fate-Root-HeatH Company, Plymouth, Ohio, has re- 
cently completed a new factory unit of steel and brick con- 
struction. New equipment which is now being installed will 
enable this company to double its present output of gasoline and 
Diesel locomotives. 


Tue P. & C. Company, Chicago, has been organized to sell 
railway and industrial supplies by Walter R. Pflasterer, form- 
erly manager of railroad sales of the United States Graphite 
Company, and Roy N. Chissom, manager of railroad sales of 
the Otley Paint Company. 


Frank P. WatsH has been appointed manager of the newly 
opened district office of the Whiting Corporation, 1442 Syndi- 
cate Trust building, St. Louis, Mo. Mr. Walsh will have charge 
of this company’s sales in a territory comprising Missouri, 
Arkansas and Oklahoma, Southern Illinois and western Iowa 
and Nebraska. j 


Frank Dustan and O. B. Schmeltz, sales engineers, formerly 
located at the Putnam Machine Works, Fitchburg, Mass., have 
been transferred to Pittsburgh, Pa., to assist the Arch Ma- 
chinery Company in representing Putnam machine tools of 
Manning, Maxwell & Moore, Inc. Their headquarters are in 
the Park building, Pittsburgh. 


Gorpon THORNTON has recently joined the Cleveland staff of 
the United States Electrical Tool Company. Ralph H. Clore, 
branch sales manager at Cincinnati, Ohio, has been appointed 
general sales manager, succeeding George M. Lawrence, who 
resigned to become vice-president of the General Radial Drill 
Company, Cincinnati. 


J. W. Cain, manager of purchases of the American Short 
Line Railroad Association, with headquarters at Houston, Tex., 
has resigned to devote his entire time to the presidency of the 
San Diego & Gulf and the Duval Texas Sulphur Company, and 
the Consolidated Purchasing Agency of the Short Line Associ- 
ation will be discontinued on that date. 


L. A. Hopxtns, president of Hopkins-Benedict Company, 
Chicago, has sold his interest in this company to his brother, 
C. C. Hopkins, who is now president and sole owner of the 
company. This firm acts as the railroad sales division of the 
Sisalkraft Company and district sales agents for the Boss Bolt 
& Nut Company, besides handling a varied line of railroad 
supplies. ; 


F. B. FarMeEr, representative of the Westinghouse Air Brake 
Company at St. Paul, Minn., has been appointed assistant to the 
director of engineering. C. J. Werlich, mechanical expert in 
the same office, has been promoted to representative, succeed- 
ing Mr. Farmer. V. Villette has been appointed Pacific man- 
ager of the company at San Francisco, Cal., succeeding the late 
H. S. Clark, and V. B. Emerick, formerly of the Locomotive 
Stoker Company, has been appointed mechanical expert at the 
St. Paul office. 
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JoserpH P. FLETCHER, manager of the Buffalo office of the 
Independent Pneumatic Tool Company, has been appointed 
manager of the Philadelphia office of this company, to succeed 
the late A. L. Schuhl, who died on October 20. W. O. Becker, 
who has been connected with the Toronto office, has been named 
manager of the Buffalo office to succeed Mr. Fletcher. 


ApoLtpH F. Stark, vice-president of the Economy Arch 
Company, St. Louis, Mo., died suddenly of heart disease at 
Topeka, Kan., on October 22. Mr. Stark served an appren- 
ticeship as a machinist and worked at this trade in many parts 
of the United States. In 1917 he became associated with the 
Locomotive Pulverized Fuel Company as service expert, con- 
tinuing in this capacity with that company and its successor, 
the Combustion Engineering Corporation, until 1921, when he 
became vice-president of the Economy Equipment Corpora- 
tion. He continued in that position until 1927 and since that 
time served as vice-president of the Economy Arch Company. 


James A. FarreLL, president of the United States Steel Cor- 
poration, and E. G. Grace, president of the Bethlehem Steel 
Corporation, have announced that the suits recently brought 
by Bethlehem Steel Company against the United States Steel 
Corporation and certain of its subsidiaries involving an alleged 
infringement of patents covering the manufacture and sale of 
broad flange sections have been settled under an arrangement 
by which the United States Steel Corporation and its sub- 
sidiaries have been licensed to manufacture and sell such sec- 
tions under the Bethlehem patents for the remainder of their 
terms—from 12 to 16 years. The suits are to be discontinued. 


L. S. CARROLL, vice-president in charge of purchases of the 
American Locomotive Company, died on November 14 in a sub- 
way train while on his way to his office in New York. He was 
born at Hemlock Lake, 
N. Y., and entered the 
service of the Chicago 
& North Western in 
1886 as a helper at a 
station in Dakota. Mr. 
Carroll learned teleg- 
raphy and subsequently 
served as operator and 
station agent. He was 
later transferred to the 
accounting department 
in Chicago where he 
served consecutively as 
traveling auditor and 
general traveling audi- 
tor until his appoint- 
ment in 1901 as pur- 
chasing agent. He sub- 
sequently served as gen- 
eral purchasing agent 
for both the Chicago & 
North Western and the 
Chicago, St. Paul, Minneapolis & Omaha. During the govern- 
ment operation of the railroads he was chairman of the North- 
western Regional Purchasing Committee and when the railroads 
were returned to their owners, Mr. Carroll on March 1, 1920, 
entered the service of the American Locomotive Company as 
general purchasing agent. Since May, 1924, he had served as 
vice-president in charge of purchases. 





L. S. Carroll 


ArtHuR LEGRAND Dory, vice-president of the Middletown 
Car Company, died at the Hudson City Hospital, Hudson, N. Y., 
on November 18, following an operation. Mr. Doty was born 
on July 21, 1871, at Newark, N. J. He prepared for college at 
the Newark Academy, and graduated from Princeton Uni- 
versity in 1892. He was for many years in the railroad equip- 
ment export business, particularly with South America. Later 
he served as vice-president in charge of its foreign activities of 
the Middletown Car Company, with headquarters at Paris. 
During the World War Mr. Doty rendered important service in 
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charge of the erection of cars shipped overseas for use of the 


French and American armies. He also supervised transporta- 
tion of heavy munitions shipments for the Allied armies. 


CHARLES BrEARLEY Moore, president of the Ajax Hand Brake 
Company, Chicago, chairman of the board of the Oxweld 
Railroad Service Company and vice-president of. the Youngs- 
town Steel Door Com- 
pany, died in Evanston, 
Ill., on November 9, 
from an illness that had 
been lingering since 
June. He was born at 
Macomb, IIl., on August 
28, 1874, and graduated 
from Lake Forest Uni- 
versity, Lake Forest, 
Hil, in 1895. In that 
year he entered the con- 
tracting and _ building 
business under the firm 
name of C. B. Moore & 
Co., and some time later 
engaged in the manu- 
facture of heating ap- 
paratus with the Colum- 
bia Heating Company. 
In January, 1902, he 
joined in the organiza- 
tion of the American 
Locomotive Equipment Company, of which he was general man- 
ager until 1910. At that time he organized the American Arch 
Company of New York and served as vice-president until 1912, 
when he assisted in the organization of the Oxweld Railroad 
Service Company, occupying the position of vice-president until 
November, 1929, when he was elected chairman of the board. 
From 1912 to 1917 he was also vice-president of the Boss Nut 
Company. In 1922 he organized the Ajax Hand Brake Com- 





C. B. Moore 


pany, of which he was president at the time of his death. He 
was vice-president of the National Car Equipment Company 
and president of the American Steel Door Company, which was 


organized in 1923. He had been vice-president of the Youngs-- 


town Steel Door Company since 1924. 


Joserpn T. Ryerson & Son, Inc., have purchased the business 
equipment and stock of the Penn-Jersey Steel Company, Cam- 
den, N. J. This firm carries stocks of steel shapes, plates, 
sheets, hot and cold finished bars, reinforcing bars, etc., and 
serves all industry and construction trades in the Philadelphia 
district. The Ryerson Company plans to add to the stock and 
increase the facilities. : 


Tue Lake Erte Bott & Nut Company and the Lamson & 
Sessions Company, bolt manufacturers located at Cleveland, 
Ohio, have been consolidated and will now be operated under 
ihe name of the Lamson Sessions Company. George S. Case 
has been elected president. N. J. Clarke has been appointed 
vice-president and chairman of the Executive Cominittee: I. 
L. Jennings, vice-president and director of sales and Herbert 
P. Ladds, assistant sales manager. 


Drart GEAR SPECIFICATIONS.—The Waugh Equipment Com- 
pany, Depew, N. Y., has reprinted in a booklet entitled “O. K.” 
the Tentative Specifications for Draft Gears for Freight Cars 
as set up by the Committee on Couplers and Draft Gears, 
American Railway Association, and has extracted below each 
specification the draft gear characteristics it sets forth. Follow- 
ing this reprint is a comparative chart, in one column of which 
is listed the page, chart or figure numbers in the report of the 
committee which show just how the Waugh-Gould draft gear 
measures up to the committee’s specifications. Several blank 
columns are also provided on the chart for use in recording 
similar data for other types of draft gears which one may wish 
to compare with the specifications. 
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General 


F. S. Brown, mechanical engineer of the Erie, with head- 
quarters at Cleveland, Ohio, has been transferred in a similar 
capacity to New York. 


H. A. Boyer, assistant shop superintendent of the Erie, with 
headquarters at Hornell, N. Y., has been transferred to the 
mechanical department at New York. 


Aucustin C. Ruiz has been assigned to the position of trav- 
eling inspector for the mechanical department of the National 
of Mexico, with headquarters at Mexico, D. F. 


C. W. Escu, chief draftsman in the mechanical department 
of the Chicago & Alton, has been appointed mechanical en- 
gineer, with headquarters at Bloomington, IIl., succeeding G. C. 
Seidel, resigned. 


G. A. SCHNEIDER, master mechanic of the Schuylkill and Sun- 
bury divisions of the Pennsylvania, has been promoted to the 
position of inspector, in the office of the general superintendent 
of motive power at Philadelphia, Pa. 


A. G. TrumpuLr, chief mechanical engineer of the Erie, 
has been apointed chief mechanical engineer of an advisory 
mechanical committee consisting of the chief mechanical of- 
ficer of cach of the 
following roads: 
Chesapeake & Ohio; 
the Erie; Hocking Val- 
ley; New York, Chi- 
cago & St. Louis, and 
Pere Marquette. ‘This 
committee will act in 
an advisory capacity in 
all matters relating to 
the design of new roll- 
ing equipment to be ac- 
quired by the above- 
mentioned roads. Mr. 
Trumbull will have su- 
pervision over the me- 
chanical engineering 
forces for the advisory 
mechanical committee, 
with headquarters at 
Cleveland, Ohio. Mr. 
Trumbull was born at 
Hornell, N. Y., and is 
a graduate in mechanical engineering, Cornell University, 1899. 
He became engineer of tests on the Erie in 1902; mechanical 
engineer in 1903; assistant mechanical superintendent at 
Meadville, Pa., in 1905; assistant mechanical superintendent, 
Ohio division, in 1907; mechanical superintendent, Ohio divi- 
sion and Chicago & Erie, in 1907; mechanical superintendent, 
Erie Division, in 1912; assistant to general mechanical super- 
intendent in 1914; assistant general mechanical superintend- 
ent in 1919; mechanical superintendent, Ohio region, in 1920, 
and chief mechanical engineer in 1922. In 1920 Mr. Trumbull 
was appointed chairman of the Committee on Modernization 
of Stationary Boiler Plants, Mechanical Division, A.R.A., and 
from 1925 until 1928 served as chairman of the Tank Car 
Committee. For the past three years he has been a member 
of the General Committee, Mechanical Division. He joined 
the American Society of Mechanical Engineers in 1927 and is 
now serving as a member of the Executive Committee of the 
Railroad Division.. 
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H. P. ALitstranpb, who has been promoted to principal assist- 
ant superintendent of motive power and machinery of the 
Chicago & North Western, with headquarters at Chicago, has 
been connected with the 
mechanical department 
of that railway for more 
than 26 years. He was 
born in Council Bluffs, 
Iowa, September 8, 1885, 
was graduated from the 
Missouri Valley, Iowa, 
high school in 1903, and 
entered the service of 
the Northwestern as a 
machinist apprentice at 
the latter point on June 
2 of that year. Follow- 
ing the completion of 
his apprenticeship Mr. 
Allstrand served for two 
years as a machinist and 
as a gang foreman at 
Missouri Valley, then 
entering Iowa State Col- 
lege in 1909, from which 
he was graduated in 
mechanical engineering in 1913. He then returned to the North- 
western and for the following 11 years served successively as 
enginehouse foreman at East Clinton, Ill., at South Pekin and 
at Chicago, as assistant master mechanic at Chadron, Neb., and 
as master mechanic at Eagle Grove, Iowa, Belle Plaine and 
Boone. In 1924 Mr. Allstrand was appointed efficiency super- 
visor in the mechanical department, with headquarters at 
Chicago, and in 1927 he was promoted to assistant superin- 
tendent of motive power and machinery, with headquarters at 
the same point. 





H. P. Allstrand 


Shop and Enginehouse 


R. D. Duvant, assistant night enginehouse foreman of the 
Louisville & Nashville at Mobile, Ala., has been promoted to 
the position of night enginehouse foreman. 


J. C. Tuomas, night enginehouse foreman of the St. Louis- 
San Francisco at Tulsa, Okla., has been promoted to the posi- 
tion of day enginehouse foreman. 


Joun C. Snyner, Jr. acting gang foreman of blacksmiths of 
the Pennsylvania at Lucknow, Pa., has been promoted to the 
position of gang foreman, with headquarters at Lucknow. 


J. C. Fincn has been promoted to the position of assistant 
night enginehouse foreman of the St. Louis-San Francisco, 
with headquarters at Tulsa, Okla. 


C. L. Nummy, general foreman of the Texas & Pacific at 
Baird, Tex., has been transferred to Texarkana, Ark., as gen- 
eral foreman, locomotive department, at that point. 


T. L. Harrsock, foreman at the Tyrone, Pa., enginehouse of 
the Pennsylvania, has been promoted to the position of second 
assistant enginehouse foreman, C trick, with headquarters at 
the Harrisburg, Pa., enginehouse. 


G. W. Kern, general foreman of the locomotive department 
of the Union Pacific at Kansas City, Kan., has been promoted 
to the position of district foreman, with headquarters at Junction 
City, Kans. 


E. C. Rory, gang foreman of the Pennsylvania at Dennison, 
Ohio, has been promoted to the position of gang foreman, first 
trick, inspection pit, with headquarters at the Harrisburg, Pa., 
enginehouse. 
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Joun C. Snyper, Jr., acting gang foreman of blacksmiths at 
Lucknow, Pa., has been promoted to the position of gang 
foreman, with headquarters at Lucknow. 


H. W. Kunes, pipefitter at the Renovo, Pa., shops of the 
Pennsylvania, has been promoted to the position of gang fore- 
man, second trick, with headquarters at the Meadows, N. J., 
enginehouse. 


W. J. THomas, night enginehouse foreman of the Louisville 
& Nashville at New Orleans, La., has been promoted to the 
position of day enginehouse foreman, succeeding W. S. Far- 
rell, deceased. 


R. E. Bonon, enginehouse foreman of the St. Louis-San 
Francisco at Tulsa, Okla., has been promoted to the position 
of general foreman, locomotive department, with headquarters 
in the same city. 


G. M. JessEE, assistant enginehouse foreman of the St. 
Louis-San Francisco at Tulsa, Okla., has been promoted to 
the position of general enginehouse foreman, with headquar- 
ters in the same city. 


W. J. Bartow, supervisor of apprentices of the Kansas City 
Southern at Pittsburgh, Kans., has been promoted to the posi- 
tion of general foreman, locomotive department, with head- 
quarters at Shreveport, La. 


Master Mechanics and Road Foremen 


Santos Fierro has been appointed master mechanic of the 
National of Mexico, with headquarters at Monclova, Coah. 


Gustavo ALVARADO has been appointed master mechanic of 
the National of Mexico, with headquarteis at Cardenas, S. L. P. 


S. J. Stark, master mechanic of the International Great 
Northern, has been transferred to Kingsville, Tex., as master 
mechanic of the Gulf Coast Lines. 


H. D. CarpeNnTER, assistant master mechanic of the Akron 
division of the Pennsylvar:_, has been appointed master me- 
chanic of the Philadelphia division. 


A. W. SuMNER, assigned to special duty in the office of the 
chief of motive power of the Pennsylvania, has been appointed 
assistant master mechanic of the Akron division. 


J. I. Correy, mechanical foreman of the Chesapeake Beach 
Railway, has been appointed master mechanic, with headquarters 
at Washington, D. C. 


C. K. Sterns, master mechanic of the Pennsylvania at In- 
dianapolis, Ind., has been appointed master mechanic, with 
headquarters at Wilmington, Del. 


G. J. RicHers, master mechanic of the Elmira division of the 
Pennsylvania, has been appointed master mechanic of the 
Schuylkill and Sunbury divisions. 


CHARLES EMERSON, acting master mechanic of the Tacoma 
division of the Northern Pacific, with headquarters at Tacoma, 
Wash., has been promoted to master mechanic of the division. 
Mr. Emerson succeeds James Bruce, who retired on Novem- 
ber 15 after more than 46 years of continuous service with 
the Northern Pacific. 


F. A. Weatherford, who has been appointed master mechanic 
of the Seaboard Air Line, with headquarters at Savannah, Ga., 
was born on September 12, 1888, at Florence, S. C. He re- 
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ceived a high-school education, also training through the Inter- 
national Correspondence Schools. He entered railway service 
in 1902, as a machinist apprentice on the Atlantic Coast Line. 
On October 10, 1907, he became a machinist on the Seaboard 
Air Line; on December 16, 1924, was promoted to the position 
of erecting shop foreman at Andrews, and or April 23, 1928, 
appointed mechanical foreman at Charleston, S.C. On July 11, 
1928, Mr. Weatherford was transferred to Bainbridge, Ga., 
where he served as general foreman until his appointment as 
master mechanic with headquarters at Savannah. 


Car Department 


H. E: Lunprett, car repairman, has been promoted to the 
position of gang foreman, car department, of the Pennsylvania 
at Renovo, Pa. 


E. J. Mayer, car repairman, has been promoted to the posi- 
tion of gang foreman at the Wilmington, Del., car erecting 
shop of the Pennsylvania. 


Max Revum has been appointed general car foreman of the 
Michigan Central, with headquarters at Niles, Mich., succeed- 
ing J. J. Nicol. 


J. E. Wetcu, general car foreman of the Missouri Pacific at 
St. Louis, Mo., has been appointed general car foreman, with 
headquarters at Kansas City, Mo. 


W. C. Sears, general car foreman of the Wabash at Mo- 
berly, Mo., has been appointed general car foreman, with head- 
quarters at Kansas City, Mo. 


R. H. Cruse, gang foreman at the eastbound repair shop 
of the Pennsylvania at Altoona, Pa., has been promoted to the 
position of assistant foreman, Lucknow car shop. 


C. Hopkins, formerly a carman in the employ of the Mis- 
souri Pacific at Gundon, Ark., has been transferred to Van 
Buren, Ark., as an A. R. A. checker at that point. 


W. L. Jones has been appointed air brake, lubrication and 
car heating engineer of the Illinois Central, with headquarters 
at Memphis, Tenn., succeeding T. W. Kennedy. 


J. J. Nucor, general car foreman of the Michigan Central at 
Niles, Mich., has been appointed division general car foreman at 
St. Thomas, Ont., succeeding A. J. Mitchener, deceased. 


‘J. E. Hornzacu, car foreman of the Missouri-Kansas-Texas: 
at Muskogee, Okla., has been promoted to the position of gen- 
eral car foreman, with headquarters at Oklahoma City, Okla. 


A. M. Dow, car foreman of the Missouri Pacific at Gundon, 
Ark., has been appointed general car foreman of the St. 
Louis-San Francisco, with headquarters at Oklahoma City, 
Okla. 


E. L. Puetps, car foreman of the St. Louis-San Francisco at 
Oklahoma City, Okla. has been appointed general car fore- 
nan, with headquarters at West Tulsa, Okla., to succeed J. S. 
Jowers, resigned. 


T. W. Kennepy has been appointed air brake and car heating 
instructor of the Illinois Central, succeeding F.. H. Hinton, 
who has been relieved at his own request. Mr. Kennedy has 
charge of air brake instruction cars 6 and 10. 


A. Routon, A. R. R. checker in the employ of the Texas 
& Pacific at Texarkana, Ark., has been promoted to the posi- 
tion of assistant car foreman, with headquarters at the same 
point. 
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J. N. Davis, master carpenter of the Tyrone division of the 
Pennsylvania, has been appointed master carpenter of the 
Cumberland Valley division. 


G. C. Curisty, who has been appointed superintendent of 
the car department of the Illinois Centrai, with headquarters 
at. Chicago, has been connected with that road for more than 
31 years. He was 
born at Water Valley, 
Miss., in 1884 and en- 
tered railroad service 
as a painter apprentice 
on the Illinois Central 
at that point in 1898. 
Two years later he was 
transferred to the me- 
chanical department 
and upon the comple- 
tion of his apprentice- 
ship in March, 1904, 
he served until 1911 as 
a machinist and a 
foreman. In October 
of the latter year he 
was advanced to.gener- 
al foreman at Water 
‘Valley, then being 
transferred to Mc- 
Comb, Miss., in Decem- 
ber, 1914. Mr. Christy 
was promoted to master mechanic of the Greenville and New 
Orleans divisions at Vicksburg, Miss., in Juiy, 1917, and in 
1926 his jurisdiction was extended to include the Vicksburg 
Route division. His promotion to superintendent of the car 
department became effective on November 1. 





G. C. Christy 


Cartes J. Wymer, who has been placed in charge of the 
car department of the Chicago & Eastern Illinois, with the title 
of superintendent of the car department and with headquarters 
at Danville, Ill, was 
born at Jane Lew, 
W. Va., on July 8, 1870. 
After attending the 
State Normal School 
at Fairmont, W. Va., 
for two years, he en- 
tered railway service in 
1891 as freight agent 
for the West Virginia 
& Pittsburgh (now part 
of the Baltimore & 
Ohio) at Sutton, W. Va. 
From 1892 to 1907 Mr. 
Wymer served succes- 
sively with a construc- 
tion company on the 
construction of the West 
Virginia & Pittsburgh 
from Flatwoods, W. 
Va. to Camden-on- 
Gauley; as ticket agent 
and manager of the 
telegraph office of that road at Weston, W. Va.; on construc- 
tion work in railroad building in Oklahoma; in the ‘mechanical 
department of the Atchison, Topeka & Santa Fe at Raton, 
N. M., and as car foreman on that railway at Trinidad, Colo. 
He entered the service of the Chicago & Eastern Illinois on 
April 1, 1907, as chief clerk to the general car foreman at Dan- 
ville and in the following year was promoted to general car 
inspector. In February, 1912, he was appointed general car 
foreman of the Belt Railway of Chicago and from 1916 to 
1919 was connected with the Grip Nut Company at Chicago. 
In August, 1917, he was appointed superintendent of the car 
department of the C. & E. L., a position which, until the recent 
reorganization of the mechanical department, was under the 
jurisdiction of the superintendent of motive power. The office 
of superintendent of motive power has been abolished. 





Charles J. Wymer 
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Purchases and Stores 


Joun E. Mananey, who has been appointed general super- 
visor of stores of the Chesapeake & Ohio, the Hocking Valley 
and the Pere Marquette, with headquarters at Cleveland, Ohio, 
has been connected with 
railway purchasing and 
stores departments, 
principally in the west, 
for 35 years. He was 
born at St. Paul, Minn., 
on December 23, 1875, 
and was educated in the 
public schools of that 
city. On November 22, 
1894, he obtained his 
first railway experience 
as a counter boy in the 
general store depart- 
ment of the Minneapo- 
lis, St. Paul & Sault 
Ste. Marie. Five years 
later he became general 
foreman in the store 
department of the East- 
ern Minnesota (now 
part of the Great 
Northern) at West Su- 
perior, Wis. From 1901 to 1916 Mr. Mahaney served suc- 
cessively as storekeeper for the Soo line at Gladstone, Mich.; 
foreman in the stores department of the Chicago, Rock Island 
& Pacific at Chicago; storekeeper of the Southern Pacific at 
Sacramento, Cal.; general storekeeper of the Oregon-Washing- 
ton Railroad & Navigation Company at Portland, Ore.; pur- 
chasing agent of the Spokane, Portland & Seattle, the Oregon 
Trunk, the Oregon Electric and the United Railways at Port- 
land, and general storekeeper of the Norfolk & Southern at 
Berkley, Va. During 1918 and 1919 he acted as supervisor of 
stores of the Northwestern region of the United States Rail- 
road Administration and he was then appointed general store- 
keeper of the Seaboard Air Line, with headquarters at Ports- 
mouth, Va. Mr. Mahaney became superintendent of stores of 
the Chesapeake & Ohio, with headquarters at Richmond, Va., 
in May, 1921, holding this position until his promotion to gen- 
eral supervisor of stores of that road, the Hocking Valley and 
the Pere Marquette. 


John E. Mahaney 


Georce E. JoHNsoN has been appointed storekeeper of the 
Boston & Albany, with headquarters at West Springfield, Mass. 


Ernest B. Rockwoop has been appointed general storekeeper 
ef the Boston & Albany, with headquarters at West Spring- 
field, Mass. 


L. F. LoHMANN has been appointed assistant purchasing agent 
of the Great Northern, with headquarters at Seattle, Wash., suc- 
ceeding O. H. Wood, deceased. 


S. L. Bogue, assistant district storekeeper of the Southern 
Pacific, at. El] Paso, Tex., has been appointed stores inspector, 
with headquarters at San Francisco, to succeed A. Schipper. 


H. C. Pearce, director of purchases and stores of the Chesa- 
peake & Ohio, has been also appointed to a similar position for 
the Pere Marquette, with headquarters at Cleveland, Ohio. 


MrcuaEL, L. SHEEHAN has been appointed material super- 
visor of the Boston & Albany at West Springfield, Mass., re- 
porting to the general storekeeper. 


T. E. MEEHAN, division storekeeper of the Gulf Coast Lines 
at Kingsville, Tex., has been transferred to DeQuincy, La., 
as division storekeeper at that point. 
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Extprep L. Cates has been appointed division storekeeper of 
the Northern Pacific, with headquarters at Dilworth, Minn., 
succeeding M. O. Weber, who has resigned. 


J. M. Day, foreman of stores, at the district storehouse of 
the Southern Pacific at West Oakland, Cal., has been promoted 
to assistant district storekeeper, with headquarters at El Paso, 
Tex., to replace S. L. Boque. 


A. ScHIpPEr, stores inspector of the Southern Pacific, has 
been promoted to general inspector of stores and supply train 
service, with headquarters as before at San Francisco, suc- 
ceeding J. C. Neph. 


J. C. Nepu, general inspector of stores and supply train serv- 
ice of the Pacific Lines of the Southern Pacific, at San Fran- 
cisco, Cal., has been appointed purchasing agent and general 
storekeeper of Pacific Transportation Securities, Inc., with 
headquarters at the same point. 


Obituary 


T. C. Hopxins, division storekeeper of the International 
Great Northern at Houston, Tex., died on October 30. 


O. H. Woop, assistant purchasing agent of the Great North- 
ern, with headquarters at Seattle, Wash., died in that city on 
October 25. 


Joseru E. Brapy, formerly master mechanic at the Riverside 
shops of the Baltimore & Ohio at Baltimore, Md., died on Sep- 
tember 11. Mr. Brady had been in the employ of the B: & O. 
since October 28, 1884. 


R. W. BELL, retired general superintendent of motive power 
of the Illinois Central, who died on October 14, had been con- 
nected with that road for 41 years and had been in rail- 
way service somewhat 
longer. He was born 
at St. Mary, Ont., on 
October 22, 1865, and 
entered railway service 
as a machinist appren- 
tice. Following the 
completion of his ap- 
prenticeship Mr. Bell 
served on the Great 
Northern and on the 
Northern Pacific as a 
machinist, on __the 
former road as a loco- 
motive fireman and on 
the Chicago, Burling- 
ton & Northern (now 
part of the Chicago, 
Burlington & Quincy) 
and the Wisconsin divi- 
sion of the Illinois Cen- 
tral as a _ locomotive 
engineman. After 1! 
years as an engineman on the Illinois Central Mr. Bell was 
advanced to traveling engineer of the St. Louis division 11 
1899, in which position he remained until the following year 
when he was appointed general foreman of the Kentucky di- 
vision, with headquarters at Louisville, Ky. In 1901 he was pro- 
moted to master mechanic of the St. Louis division, with head- 
quarters at East St. Louis, Ill, then being transferred to thc 
Iowa division, with headquarters at Waterloo, Iowa, in 1903. I 
1908 he was further promoted to assistant superintendent of m:- 
chinery, with headquarters at Chicago, and in the following 
year he became superintendent of machinery. Mr. Bell was 
promoted to general superintendent of motive power of tl 
Illinois Central at Chicago on July 1, 1913. 


R. W. Bell 
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he Walworth Master Stills. on. 


““@ Comes Through on the Job 


WALWORTH MASTER STILLSON WRENCHES 





RED WOOD Handle 


RED STEEL Handle 


Hardened and toughened by Walworth’s Pyro- 
chron process, the new Master Stillson is 50% 


For 60 years the Standard stronger than even the famous old Walworth 
Stillson. You’ll know it by the red handle. 


Railroad Wrench . With steel handles in sizes 6 to 48 inches. 
With wood handles in sizes 6 to 14 inches. 
Walworth Company, General Sales Offices: 51 East 42nd St., New York 


Plants at Boston, Mass.; Kewanee, Ill.; Greensburg, Pa.; and Attalla, Ala. 


. . «. Distributors in Principal Cities of the World . . . 


Walworth Company Limited, 620 Cathcart St., Montreal, P. Q. 
Walworth International Co., New York, Foreign Representative 


~ December 1929 
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Slabbing and 


Channeling Rods... 


The power and ruggedness of 
the heavy Ingersoll Horizontal 
Spindle Milling Machine make 
possible the use of very heavy cuts 
and high feeds on such work as 
slabbing, edging, and channeling 
locomotive rods. 

The machine shown here is 54 
inches wide and 16 feet long, 
driven by a 75 horsepower motor. 
It is equipped with Ingersoll uni- 
versal fixtures which greatly in- 
crease the efficiency of the ma- 
chine, both by cutting down load- 
ing time, and also by giving 
greater support for the heaviest 


cuts. This machine holds two of 
the largest rods for slabbing or 
channeling. Smaller machines of 
the same type, holding one big 
rod or two smaller ones, are built 
for shops that do. not have such 
heavy rod work. 

Other Ingersoll machines and 
equipment are built for rod ending 
and contour milling, milling driv- 
ing boxes, shoes and wedges, and 
other operations found in locomo- 
tive shops. They are described in 
Bulletin No. 46 “Ingersoll Equip- 
ment for Railroad Shops.” Write 
for a copy. 


The Ingersoll Milling Machine Company 


Rockford... MillingMachines and Special Machine Jools... 1linois 


Ingersoll 








Published monthly by Simmons-Boardman Publishing Company, 34 North Crystal Street, East Stroudsburg, Pa. 
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Good Arbors and Collets 


Reduce Expenses 


Brown & Sharpe Arbors and ‘Collets are made to last 
and retain their accuracy under hard service. They are 
of tough, heat treated steel especially selected for the re- 
quirements and are designed for.the greatest rigidity: 
They permit your cutters to do their best and most rapid 
work and so reduce production expenses. 





There may be much difference in the quality of two 
arbors or collets without noticeable difference in their 
appearance. To a large extent, you must rely on the 
reputation of the manufacturer and the known perform- 
ance of his tools. We use daily in our own plant thou- 
sands of.arbors and collets of all: types:and have ac- 
cumulated, through nearly a century, data valuable in 
making:arbors and collets to satisfy.the exacting de- 
mands of moder quantity production, 








When you want an arbor or collet for a long life on ” 
heavy work—one which will retain its accuracy and keep 
production: costs low—get a Brown & Sharpe! siete 


Catalog No. 31 lists our complete line of arbors and’ 
collets. Keep a copy on hand for reference. Brown & 
Sharpe Mfg. Co., Providence, R. I.,.U. S. A. 
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ROWN & SHARPE 
BS ARBORS and COLLETS _ [ES 
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EX BIG CAPACITY 


¢ Range from 34" to 5" 
07) FORGING SERVICE 
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ade .) Fi ast 


Accurate 


a Economical 
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WJ BETHER the Acme is heading bolts, forging wedge 
bolts, wrist pins or other locomotive forgings you 
are assured—fast—accurate—economical production. 


Extreme simplicity of design and handiness of control give 
this machine an operating convenience that has proved 
valuable in delivering more work at a much lower unit 
cost. Accuracy and uniformity of Acme forged parts 
speed up and reduce machining costs and save on material. 


Send for our descriptive catalog. 


The Acme Machinery Company 


Cleveland, Ohio 
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JONES & LAMSON 


Better, because 
_ they must be 
to pass 


Comparator 
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Announcing 















Direct R epresenta tion 


for NILES TOOLS 


in Pittsburgh 
1723 Grant Building 


New York | 
454 New York Central Bldg. 


Detroit , 
Curtis Building 


Chicago” 


1853 ea Daily News Bldg: 


and Selling Agents in all the Principal Cities 


_ ‘The Niles Tool Works Compaii¥s Hamilton; Ohio 


Division General Machinery Corporation of Delaware 
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Standard Machines 
for Special Jobs — 








HERE’S another real saving in the G & L Method. Take 

any job that requires face milling, boring, or drilling 
on one or more faces of the work. With individual machines, 
special fixtures, and oftentimes special machines must be 
used for each operation whereas with the G & L Method 
one machine does the whole job. Furthermore, many special 
pieces can be worked up fast and accurately in the same 
machine. 


Think of the money in machine investment alone, not to 
mention the floor space and time in operation this means. 
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G & L No. 45 
High Power Precision 
Horizontal Boring, Drilling 
and Milling Machine 


SPECIALISTS IN HORIZONTAL BORING, DRILLING AND MILLING 


-_ 








GIDDINGS & 


FOUNDED 


LEWIS MACHINE TOOL CO. Fond Du Lac, Wis. 


1859 
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A Portable Boring Bar for Each Job 


Reduces Locomotive’s “Out of Service’ Hours 


PORTABLE boring bar for boring trated below is capable of boring 16 valve 


cylinders and a separate boring bar 
for boring valve chamber bushings speeds 
locomotive repairs and reduces costs. You 
eliminate delays in schedules due to cyl- 
inder and valve chamber boring opera- 


chamber bushings per day. It bores both 
bushings at one time—is automatically 
centered and can be stopped at any time 
without leaving tool marks on the bush- 
ings. Your shops and roundhouses should 








tions. 
The new valve chamber boring bar illus- 


be equipped with these handy time saving 
tools. 


H. B. UNDERWOOD CORP. 
Philadelphia, Pa. 
















| 


The Underwood Double Head 
Valve Chamber Boring Bar. 


Write for catalog. 


<4 PORTABLE TOOL “4 
For Locomotive Repair Shops 








Air Pump Boring Bars 
Slide Valve Seat 
Turning Machines 
Pedestal Milling 
Machines 





Write for Catalog 
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No LEAKERS—if you use LANDIS! 


Air and steam lines threaded on Landis Pipe and Nipple Threading Machines 
will hold pressure. The Landis-cut thread is always clearly cut. It is correct for 
form and accurately tapered for its entire length. 


The Landis Pipe and Nipple Threading Machine is a high production tool—as 
is attested to by the fact that the majority of successful Nipple Manufacturers use 
Landis exclusively. 


A Landis is quickly and easily set up because many chasers changes are elim- 
inated by the wide range of pipe sizes covered by one set of Landis Chasers. 


Its operating cost is low. This is due to the reduction in die costs effected by 
the Landis Chaser and to a lower production cost secured by higher operating 
speeds. 


A Landis Pipe and Nipple Threading Machine will enable your pipe shop to 
produce better work—more cheaply. 


Write us today for details. 


LANDIS MACHINE COMPANY 


Waynesboro, Penna. 


Detroit Office: 5928 Second Blvd. 
Cleveland Office: 504-505 Marshall Bldg. 
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Machinists Be 
Preferthe | | 

i Cyn rela eel | s 
16-Speed Lathe ||.’ 


500 


00 














1) depo new Monarch Helical-geared Timkenized 16-Speed 
Lathe is a favorite with operators who work with the 
new cutting tools and who handle difficult jobs that require 
a wide range of speeds . | 


.. Because the extreme flexibility diameter of the work and the 
of the 16-speed lathe makes it pos- class of material being used); 
sible to do a better job—in less . , , Because 16 speeds are obtained 
time; with only 14 gears; 

... Because there is twice the --- Because it is absolutely impossible to engage 

chance of securing the most eco- two conflicting gear ratios; 

nomical operating speed than on ... Because the 16 actual rates of speed are, in many in- 
an 8-speed lathe (considering the stances, the ideal speeds. (See the above chart). 


Production executives who want lathes with speeds 
adaptable to every job—write for bulletinon the new 
Monarch 16-Speed Helical-geared Timkenized Lathe. 


THE MONARCH MACHINE TOOL CO, Sidney, Ohio 27h. Bice: 


athe 


see) Helical Gears - Timken Bearings 
me SMOOTHER. .QUIETER..MORE POWERFUL 
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Phantom View Showing Jack Pulling Cylinder Bushing into Place 
Why strip cylinders of Lagging and Sheathing to Rebush? 
Why run chances of cracking cylinders by heating to rebush? 


When this can be eliminated by use of 


The “Wasco” Hydraulic Pulling Jack 


A self-contained unit that will work on any type of power. 


Send us your problems and we will show 
you how to save time—labor and money 





We build other standard tools for use in Railroad Shops 


Riley Axle Straighteners Spring Assembling Presses 

Bushing Presses Spring Banding Presses 

Bending Presses Spring Testing Presses 

Crank Pin Presses Wheel Forcing Presses, etc. 

Box Forcing Presses Pit Jacks and the new Four 

Walter Stock Adjusting Screw Electric Drop Pit 
Machines © Table 











Write for Catalogs 


THE WATSON- STILLMAN CO. 


116 Washington Street on ; . New York City 
Ps Pittsburgh—Union Trust Bldg. 

Chicago, 228°N. La Salle St. i * _ Richmond, Va., 1039 Mutual Building Philadelphia, Widener Building 

Cleveland, 2501 W. 3rd St. ~ St. Louis, 705 Olive St. Detroit, 2970 W. Grand St. 
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FORGING 
ECONOMY 


Minute inspection and rigorous testing 
of forgings has always played an all 
important part in the American Loco- 
motive Works at Dunkirk, N. Y. 


The forging is done with the greatest 
care for otherwise, all of the inspection 
and tests can be undone, if the metal 
is not worked to the very center with- 
out fracture. In Dunkirk they make 
sure there are no fractures that will 
‘later cause failures in service, by using 
a United High Speed Steam Hy- 
draulic forging press which insures the 
working of the metal throughout the 
entire section, a forging economy you 
cannot enjoy without this machine. 


—~nnS 
LCE: AE” CRUEL A: NOOR NINN settee ethene te Maat 


United Engineering 
& Foundry Co. 


Pittsburgh, Penna. 
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—that’s the story every time a Buffalo 
Universal Iron Worker replaces other 
equipment. And it’s the story here in 
the plant of The Eastern Bridge & Con- 
struction Company of Worcester, Mass. 


Their No. % Universal Iron Worker has 
been in service since 1925 and has given 
perfect satisfaction in every way. As 
the illustration suggests, it is worked at 
full capacity almost every second of the 
shop’s 55-hour week, and has demon- 
strated an ability to handle any extreme 


MECHANICAL ENGINEER 


Up Goes Production, 






Iron Workers 


of production with consistent speed, effi- 
ciency and economy. 


At the time of the photograph the ma- 
chine was punching 2” x 2” x 14” angle 
iron, shearing 4” x 4” x 3%” angle iron 
and cutting 12” x 24” x 3%” boiler plate. 
By itself, the No. 4% Universal Iron 
Worker is a machine of unusual versa- 
tility. Equipped with special tools, it can 
be applied to any metal work in a shop 
of this kind. 


Write us about your metal work. There 
is a Buffalo machine that can make it 
more productive—more profitable. . 


Buffalo Forge Company 


184 Mortimer Street, BUFFALO, N. Y. 


IN CANADA: Canadian Blower & Forge Co., Ltd., Kitchener, Ontario. 





13 
















14 























PLANERS 
Open Side, 
Double Housing 


BORING MACHINES 
MILLING MACHINES 
DRILLING MACHINES 

« 
HEAVY DUTY 
MACHINE TOOLS 


For Industrial and Railroad 
7 Shop Service 


° 


SPECIAL PURPOSE 
MACHINES 


MANNING, 
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was meant - - - 


SMALL shop listed on our records as 
operating a Putnam Double Housing 
Planer was visited by one of our Sales 
Engineers. A patriarch received him pleasantly 
until the representative solicited the sale for a 
new planer. Then the old chap’s manner changed. 
“Why buy a new planer when the old one is still working perfectly? 
It’s only between 50 and 75 years old.” 


Since that planer was delivered, Putnam Planers have been re-designed 
again and again incorporating each and every new proven development. 
Today Putnam Planers are the happy combination of the quality of 
seventy-five years ago with the latest planer developments. 


Putnam Planers are long lived, but more important, they do their 
work accurately, quickly and with minimum maintenance expense. 
Have one of our Engineers call and point out their many new features. 
Miatestared at 
PUTNAM MACHINE WORKS, Fitchburg, Mass. 
‘ Owned by 
MANNING, MAXWELL & MOORE, Inc. 
General Offices: 100 E. 42nd St., New York City 
etroit 


Branches: Chicago Philadelphia St. Louis 
Representatives: 
Arch Machinery Co. Overkamp Machinery Co. International Recloment Co., Ltd. 
1005 Park Bidg. Rialto Bldg. Royal Bank Bldg. 


Pittsburgh, Pa. San Francisco, Cal, Montreal, Cana 


MAXWELL & MOORE, Inc. 
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Where Power Counts—Choose AJAX 


HERE power is a determining factor, pron Hedy gputy 
Upsetting Forging Machines are the logical choise. 
Fs 
Power because of the twin flywheels and twin gears, which 
drive the crankshaft i in constant rotation, 53 " 
ee 


Power necwulie of the drop lock stop motion‘ mechanism 


: which connects these powerful moving parts with the slides 


converting a maximum of stored-up energy: into useful. work. 


' Both are exclusive Ajax Features and both are paramount 
considerations in a judicious choice. 


we 


on. welt OE 


THE AJAX MANUFACTURING COMPANY 


621 Marquette Building Cc LE Vv EL AN D Sit ike 1369 Hudson Terminal Bldg. 


Chicago. 





New York, Ne Y. 


. 
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0”, Savings 


Cylinder Bushings 
andotherV.T.L.Jobs 


W ITH a High Bed 54” Vertical Turret 
Lathe you can bore your cylinder bush- 
ings and turn them at the same time—a sav- 
ing of at least 50% over former methods. 


Realizing that there are very few shops with 
enough work to keep one machine busy on 
cylinder bushings BULLARD engineers have 
designed this unit for rapid conversion into 
a standard V. T. L. 


Here is a unit that can be kept busy every 
working day throughout the year—its rugged 
design makes it especially adapt- 
able for those heavy jobs; cylinder 
heads, piston heads, bull rings, 
crossheads, small wheel centers, 
etc. 





- * 


The production capacity of this 
BULLARD insures big profits 
from the investment — remember 
the 54” High Bed Vertical Turret 
Lathe on this year’s requisition. 


The Bullard Company 


Bridgeport Connecticut 
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SELLERS 


RAILWAY SHOP TOOLS 


vy 





The SELLERS CAR WHEEL BORER 
The SELLERS CAR WHEEL LATHE 
The SELLERS DRIVING WHEEL LATHE 
The SELLERS DRIVING BOX BORER 








Also 


Planers; Planer Type Milling Machines ; 
Boring and Turning Mills; Floor Boring 
Machines, both floor plate and planer 
type; Drill Grinders ; Tool Grinders ; Loco- 
motive Injectors, etc., etc. 

















WM. SELLERS & CO., Incorporated 


1600 Hamilton Street Philadelphia 


























The SELLERS Car Wheel Lathe 


























The SELLERS Driving Box Borer | 











The SELLERS Driving Wheel Lathe 


MORTON JOURNAL BEARING FINISHING MILLER 


It finishes accurately the bearing surface, 
fillet and end of A. R. A. Standard Journal 
Bearings in one operation. 
efficient tool built for finishing new or re- 
claimed bearings and will 
help to eliminate costly hot 
boxes and train delays. 












eer ed 


View on left shows the 
journal bearing on car- 
riage ready to be placed 
underneath cutter. View 
on right shows the bear- 
ing in position and being 
raised to the cutter for 
finishing. This operation 
is completed in a few 
seconds and the bearing 
is a finished product 
ready for service. 
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It is the most 
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SPECIFY YOUR BEARINGS TO BE BROACHED OR FINISHED ON A MORTON 





Why use several machines and operators to do what one Morton will ac- 
complish. Let us send full data on this production tool. Reference 11 R. 


MORTON MANUFACTURING COMPANY, Muskegon Heights, Mich. 
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Baker Industrial Truck Division of THE BAKER-RAULANG COMPANY, Cleveland 
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HYDRAULIC 
TOOLS Aanp MACHINERY 


FOR RAILROAD, LOCOMOTIVE AND CAR SHOPS 


We build a complete line of up-to- 
date hydraulic tools designed for effi- 
ciency and economy in operation. 


Our standard hydraulic tools are 
manufactured in all sizes and types, 
and comprise: 


Four Column Flanging Presses 
Sectional Flanging Presses 
Riveters 

Bushing Presses 

Wheel Presses 

Crank Pin Presses 

Bending Presses 

Forging Presses 





Punches 
1500-TON FOUR COLUMN Shears 
a Spring Machinery HYDRAULIC RIVETER 
Accumulators 
Pumps 


Our experience, extending over a 
long period of years, together with 
our excellent shop facilities also en- 
able us to design and build hydraulic 
machinery to meet any special re- 
quirements. 


Our illustrated catalogues “Hydrau- 
lic Machinery” and “Hydraulic Valves 
& Fittings” mailed upon request. 





HYDRAULIC DRIVING WHEEL ULIC 
PRESS 


HYDRA 
BUSHING PRESS 


HYDRAULIC. Av LOT 0) B CAST IRON 
MACHINERY . PIPE,HYDRANTS 
« 
803 e 






& OPERATING 
VALVES 


AND 
VALVES 


ESTABLISHED |! 


PHILADELPHIA,PA. 
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Railroad Progress 


Demands Extreme 
lh. Dependabtlity/ 
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Stop friction wear by grinding and you will 
be surprised at the increased dependability 
and efficiency of your rolling stock. 







Grinding produces a mirror-like finish; 
thereby reducing the possibility of hot boxes. 
Grinding prolongs the life of piston rods, axle 
journals, valve yoke stems, crank pins and like 
parts. Grinding saves material. Grinding takes 
minutes where rolling takes hours. Grinding 
means less time in the shop—more time in 
active duty. 


Progress, then; demands the use of . the 

_ grinding machine in the railroad shop.’ And 

the Landis Hydraulic Gap Grinder is the very 
machine to fill the need. 


Ask for Catalog 1-28 as the first step in 
learning more about this modern, cost-reducing 


grinder. 


LANDIS 
TOOL COMPANY 
WAYNESBORO-~ PA. 28 


DETROIT CHICAGO 3 LL NEWARK PHILADELPHIA 
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60 SECONDS 
FLOOR TO FLOOR 


PAIR of wheels a minute—is 

average demounting perform- 
ance with a Chambersburg High 
Speed Duplex Car Wheel Press. 
Mounting time is 90 seconds, floor 
to floor. With full hydraulograph 
readings, two and three-quarter 
minutes a pair. 
Speed is the outstanding quality of 
the Chambersburg Duplex Wheel 
Press, but it is also remarkable for 
its solid, substantial construction 
and its small number of moving 
parts. 
Repairs are few. Depreciation nil. 
The whole mechanism is directly 
accessible. Cylinders are of one 
sizésand packing interchangeable. 
One man operates all controls. 
There is but one motor and one 
pump. 
Its design will repay the study of 
anyone who is working to boost 
production. The Chambersburg- 
National representative can give 


you all details. 


CHAMBERSBURG 
ENGINEERING CO. 


Chambersburg Penna. 


y 
_ » 





HAMBERSBURG 


45 + Sr ae bt a Sea abit LAE BR ERY. a ihn bila 








fa ‘S Sth SRE LEE TE EY EI LEE LS CN 
Sold by 


CHAMBERSBURG-NATIONAL 


COMPLETE FORGING 


CHAMBERSBURG, PA, PIFEIN, OHLO 


NEW YORK, 152 4 t2nd Street CHICAGO, 565 W. Washington Street 
eee Ph dl, 2457 oodward Avenue 
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4 simple Suggestions 
for Tckphonin g between (ities 




















Call 


you can 


during the less crowded 
hours of the busines day 


Speak distinctly and directly 
into the mouthpiece 

















Here are three simple suggestions that are 
almost sure to help you in getting the most 
out of your telephone calls between near and 
distant towns. 

Call by number, whenever you can; it will 
save your time. It is useful to know the number, 
especially for calls that you may make fre- 
quently. “‘Information’’ will gladly give you 
the number of any person or concern you wish, 
so that you can make a note of it for the 
future. It is a convenience to your customers 
' to print your own telephone number on your 
letterhead. 

Make your calls when the men you 
want to reach are likely to be less busy. 







Try calling before 9.30 in the morning, be- 
tween noon and 2, or shortly after 4. 

Third, speak distinctly into the telephone, 
keeping your lips close to the mouthpiece. A 
natural speaking voice such as you use in talking 
to a man across your desk makes distant calls 
as clear as local calls. 

Remembering these three points will make 
your telephone service easier and better than 
ever. 

Inter-city calls are ideal for making appoint- 
ments. Following up visits. Clearing away mis- 
understandings. Completing buying and 
selling transactions. Bell Telephone Service 
is Convenient . . . Economical . . . Universal. 
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PELS SHEARS & PUNCHES 








A favorite type among Railroads: 
It punches—shears plate and flats—cuts angles square and on bevel, also 
rounds, squares and tees—all without change of tools. Also cuts beams, chan- 
nels, tees, ete. with separate knives without disturbing set-up of other tools. 


RAILROADS 


use Pels Shears and Punches in 
ever increasing numbers. On many 
lines they have become practically 
standard equipment. The frames 
of all Pels machines are of guar- 
anteed unbreakable steel plate 
construction originated by us 30 
years ago. A wide variety of com- 
bination and single unit types fills 
every requirement. 





Also: 
Gate Shears, Scrap Shears, Beam 
Shears, Copers and Benders 


r 


ee SUA work) 





Splitting Shear and Punch, Angle, Bar and Largest manufacturers of punching 
Tee Cutter—a very popular machine. and shearing machines in che world. 


Heavy Duty Press 





SHEARS—PUNCHES—HEAVY PRESSES 
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Get Acquainted 
With the 
Consolidated 
Line 


BETTS 
Engine Lathes 
Boring Mills—All Sizes 
Planers—All Sizes 
Heavy Duty Slotters 
Railroad Shop Tools 
Car Wheel Borers, etc. 


COLBURN 


Drill Presses 
Heavy Duty Drills 
Gang Drills 
Boring and Turning Mills 
Special Drills, etc. 
Multiple Spindle Drills 

(Vertical and Horizontal Types) 
Multiple Spindle Rail Drills 
Staybolt Threading Machines 
Taper Bolt Turning Machines 


NEWTON 
Horizontal Milling Machines 
Planetary Milling Machines 
Vertical Rod Milling Machines 
Continuous Milling Machines 
High Production Tools 
Locomotive Shop Tools 
Rod Boring Machines 
Crank Planers, Rail .Drills 
Column Facing Machines 
Rotary Planers, etc. 


HILLES & JONES 
Punches and Shears 
Bending Rolls 
Straightening Rolls 
Flanging Clamps 
Plate Planers, etc. 


MODERN 


Magic Quick-Change Drill Chucks 
Self-Opening Die Heads 

Chaser Grinding Machines 
Inserted-Tooth Milling Cutters 
Threading Machines 

Self- -Opening Stud Setters 
Collapsible Taps, etc. 























BETTS -‘COLBURN - 


Conso 


CONSOLIDATED MACHINE TOOL CORPORATION of AMERICA, Rochester, N. Y. 


RAILWAY MECHANICAL ENGINEER 


Railroad Tools 


you'll find in busy 
Railroad Shops 


Make CONSOLIDATED your Machine Tool 


Headquarters—we are specialists in the building 
of Railroad Tools. 


Journal Truing and Axle Lathes—Crank Slotters 
Car Wheel Borers—Lathes—Tire Mills 
Vertical Boring Mills—Planers 

Crank Planers—Rod Boring Machines 
Rail Drills—Rod Milling Machines 
Link Grinders—Drill Presses 
Cylinder and Valve Chamber Boring Machines 
Punches, Shears and Plate Shop Equipment 


—all special tools—designed and built expressly 
for railroad shop service. They are not merely 
machine tools adapted to railroad work—but 
Railroad Tools backed by nearly three-quarters 
of a century of experience in the design and build- 
ing of machine tool equipment to meet the special 
needs and requirements of the progressive loco- 
motive and car repair shop. 


We will gladly send you complete information 
covering the entire Consolidated Line. If you 
have a special problem—our engineering depart- 
ment is at your service. 


Write for literature. 





NEWTON - 





HILLES & JONES - MODERN 
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CUTTER vs. MACHINE 


A MILLING CUTTER THAT 
WILL TAX THE MACHINE 








EXTRA EXTRA HEAVY DUTY 
FACE MILL “OK” PATENTED | 
TYPE IS SHOWN IN THE CUT 


ILLING operations can be speeded up if 

cutters made sturdy enough are selected. Why 
not have the margin of safety on the cutter side for 
a change? Special designs can be had with the 
“OK” Patented features. 





“OK” Tools are more than tools—they are a System 
whereby shop conditions are improved in many 
ways by their adoption. Each machine has its set 
and tools for different operations are changed in a 
Lathe Wheel Set few seconds by simple lock adjustment. Tools come 
ground and tempered ready for immediate use. This 
feature alone insures constant machine operation. 

















“MORTON” SHAPER 
STANDARD “OK” SET 
FOR..“MORTON” 
SHAPER is considered 
proper tooling for all railroad 
shops. This same system of 
tooling can be had for all type 
machines 
Our Service Department will gladly explain 
“OK” Standard Shaper Set .or demonstrate at your request. 
Sole British Representative , TOOLS FOR ~ 
Richard Lloyd & Co., Ltd. — THE <OK> TO OL = ene Sha re—Planers 
Birmingham, England. ‘CO. INC. , Tooth Milling Cutters 


SHELTON, CONN., U. S. A. 



















\ 
f 
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Lighting 
Unit 


A New Unit for the Effective and Safe Lighting 


of Steam and Electric Railway Service Pits 


_ The Benjamin Pit Lighting Unit is designed for 
installation in the side walls of the service pit, for the 
effective lighting of the underbody of the car as well 
as the pit itself. 


The heavy cast-iron body sets back in the masonry 
permitting full use of the working area, adding 
greatly to the freedom of movement and the safety 
of the workmen. 


The Pit Lighting Unit is built especially for rail- 
way service pits. It is impervious to water, gas or 
other corrosive elements. A heavy cast-iron body 
and cover frame securely houses the 
lamp and reflector. A strong brass wire 
guard protects the Pyrex heat-resisting 





glass cover from accidental breakage from contact 
with a spanner or other heavy tool. 


The lighting reflector is of porcelain enameled 
steel of a special trough shape design. It has a wide 
lateral distribution to build up illumination between 
units and accommodates either 100 or 150-watt 
lamps. 


Ample wiring space is arranged for the entrance 
of conductors, and provision is made for the easy 
removal and replacement of lamps. 


Many other important and interesting features are 

_ described in a special bulletin which 
will be sent on request. Write for it 
today. 


Benjamin Electric Mig. Co. 


General Offices and Factory 


Des Plaines, Ill 
(a Suburb of Chicago) 
Divisional Offices and Warehouses 


New York 


247 W. 17th St. 111 No. 


Chi 


San Francisco 


cago 
Canal St. 448 Bryant St. 
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LONGER-HEAVIER-FASTER TRAINS 
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= condition of track, resulting from modern methods 
of track maintenance, is one of the prime factors enabling 
the safe operation of power units of sufficient capacity to 
handle the longer, heavier trains necessary to take care of 
increasing freight business. Faster movement of heavy trains 
materially increases the capacity of the railway plant and 
is an important contribution toward the betterment of rail- 
way earnings. 

The Oxweld Railroad Service Company, by supplying the 
oxwelding needs of a majority of the Class 1 railroads of 
the country is helping in the constant improvement of 
maintenance methods. 


THE OXWELD RAILROAD SERVICE CO. 


Unit of Union Carbide and Carbon Corporation 


UCC 


NEW YORK CITY CHICAGO 
Carbide and Carbon Bldg. Carbide and Carbon Bldg. 
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I Know 


my troubles 
are over 






















HE mechanic knows that Bru- 

baker Taps hold their edge for 
long periods of service that break- 
age is negligible and that replace- 
ments are few and far between. 





He knows too, that he can make a 
better showing because Brubaker 
Spiral Fluted Staybolt Taps make 
cutting easier and faster, assuring 
more holes per hour with less 
effort. 


So complete is the Brubaker econ- 
omy that those responsible for 
keeping maintenance low and pro- 
duction high should specify Bru- 
baker. 





Write for 
detailed information 


BRUBAKER 


Originators of the Spiral Fluted Staybolt Tap 
Patent No. 1,434,870. Avoid imitations. 
Also manufacturers of all style taps, reamers 


4CWe BRUBAKER sBR0s¢ 
| 30 CHURCH SE. TAPS -DIES—REAMERS | © “auznsnuns. pa. 
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LUNKENHEIMER 


“R.R.REGRINDING’ 


GLOBE °ANGLE VALVES 
2501b.WS.P. 


The satisfactory results obtained in actual: 
service have created a steadily increasing - . 
demand for Lunkenheimer “‘R. R. Regrind- : “. 
ing’’ Valves. * 

Several of the large Railroad Companies 
have standardized on these valves’ for 40co-- 
motive and general shop and yard.service. ._, 
By thus Standardizing they minimize stock 
requirements, facilifiite mopeion and simplify 
ordering and handle. 






















Seating surfaces ire regrindable and all 
parts, including*bronze disc are renewable. 
Seat faces can be téground and parts renewed : 
without removing valve from pipe line. : 
Stuffing box is repackable under pressure. ’ 
Gland is provided in all sizes. 


Lunkenheimer ‘‘R. R. Regrinding’’ Valves 
embody all the factors which insure continu- 
ous satisfactory service with infrequent delays 
for repaits and replacements. The low main- 
tenance expense insures low valve cost. 


Lunkenheimer Valves and Engineer- 
ing Appliances for Railroad Service are 
<a fully described and illustrated in booklet 
Ru: c No. 521 G. E. Write for a copy. 


“R. ka Re inding” 
alve 


THE LUNKENHEIMER C2: 
—~=“QUALITY’=— 


CINCINNATI, OHIO. U. S. A. 
NEW YORK CHICAGO BOSTON PHILADELPHIA 
PITTSBURGH SAN FRANCISCO LONDON 


EXPORT DEPT 318-322 HUDSON ST., NEW YORK 


LUNKENHEIMER 


VALVES 











. 3-67R-75 
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Amazingly owes was Hercules; but noted far more 
was he for his ability to conquer tasks that his lesser 
kindred. could not master . . «. . 


L @s iti 

i2-5 
ie Slaying the Nemean lion . . . . taking alive a mon- 
Ys strous wild bull devasting Crete . . . . a mighty doer 
ge of deeds was he after whom Hercules Air Tools was named. 


7 § Like their name-father, Hercules Air Tools also conquer 
A Hercules for-test tasks that others cannot master. Their strength is abund- 
ant, yet less air is used. They yield. continuous high-speed 
production without heating or vibration. Invariably they 
win comparative tests, because of correct rotary action---no 
pistons, no toggles, no reciprocating parts. 9 This true 
pioneer of really successful air tools merits a chance to prove 
its powers. Put Hercules on the job---and get it done! 


The Buckeye Portable Tool Co. 


DAYTON » OHIO U.S.A. 


GRINDERS < SANDERS 


DRILLS BUFFERS 
NUTSETTERS SCREWDRIVERS 


if you wish it--or 
send for catalog, 
stating ‘your require- 
ments. 
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WHEREVER STEEL IS 
JOINED TO STEEL 

















—satisfactory at every angle 


One characteristic of G-E Type ‘“‘F’’ electrode in- 
variably pleases welding operators. Type “F’’ can be 
applied at any angle—flat, horizontal, vertical, or 
overhead—with satisfactory results. Locomotive 
parts, sometimes difficult to reach, are easily welded 
by Type “F’”’ because its arc stability is little affected 
_ by the position in which it is held. 


Let your welding operators show you the superiority 
of Type “‘F’’. It will easily prove that its good quali- 
ties make welding easy. Type ‘‘F’’ penetrates deeply, 
flows smoothly, and deposits evenly. Welders like it. 
Considering, too, that it produces tough, lasting welds 
and is fairly priced, you also will be convinced that 
Type “‘F’”’ is satisfactory from every angle. 


Learn more about G-E welding electrodes from the 
G-E Welding Electrode Distributor near you or write 
to Section E-5112, Merchandise Department, Gen. 
eral Electric Company, Bridgeport, Connecticut 





For simplicity, reliability, and 
ease of operation, G-E arc-welding 
sets are unequalled. They are 
available in all sizes, all types— 
for either hand or automatic oper- 
ation—for one or more operators. 





550-514 


JOIN US IN THE GENERAL ELECTRIC HOUR, BROADCAST EVERY SATURDAY AT 9 P.M., E.S.T. ON A NATION-WIDE N.B.C. NETWORE 


GENERAL ELECTRIC 


MERCHANDISE DEPARTMENT, BRIDGEPORT, 


CONNECTICUT 
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BALL BEARING 


AIR DRILLS 














Cleco Motor Construction Reduces Cost of Upkeep 





— —====5]) CLECO MOTOR ASSEMBLY 


The Cleco Motor Assembly shown in 
the engraving clearly shows the sim- 
plicity of design and accessibility to 
Motor parts of Cleco Air Drills. Every 
revolving part in the Cleco Air Motor 
is mounted upon Ball Bearings, this 
type of construction admits of high 
speed and minimizes friction. 


The “One Piece” Ball Bearing Connect- 
ing Rods eliminate such non-essential 
|| parts as Studs, Nuts, Caps and Toggles ° 
: entirely, thus reducing up-keep in 
service and greatly increasing the effi- 








No. 1 WH 








Style P. O. 











ciency of the Air Drill. 





Cleco Drills have great power in a compact body. They 
are sturdy in construction and give long service. 


Made in 36 styles and sizes, Reversible, Non-Reversible 
and Compound to suit all classes of work. They are 
especially adapted to Railroad work. 


The No. 3N—Non-Reversible Drill illustrated is a strong 
and sturdy machine for general work. Weight 41 lbs., 
Reaming speed 500 R.P.M., capacity 1% in. drilling in 
steel, 1 in. reaming. Fitted with No. 3 M.T. socket, Snap 
or Twist throttle handle. No. 3N CLECO DRILL 


CLECO PRESSURE-SEATED AIR VALVES 


Require No Attention After Installation 


Cleco Valves: Have but 3 parts—Body, Plug, and Handle, have no Packing, 
Springs, or Discs. 

Cleco Valves: Are made pressure tight by the air pressure itself—air does not 
touch the seat. : Style R. A. 


Cleco Valves: Once installed stop all valve leakage, save time of men repacking 











lves. 
BOWES “QUICK-ACTING” HOSE COUPLING 
STANDARD EQUIPMENT EVERYWHERE 
Absolutely ; Instantly 
Air-Tight Connected 
+ mene pd gy Style S. R. 





Shows pe te Clamps Attached to Bowes Couplings 
Write for Catalog No. 27 (Pocket Edition) 
Branch Offices in All the Large Cities: 
THE CLEVELAND PNEUMATIC TOOL CO., 

Cleveland, O., U. S.A. 


Agents for British Isles 
John MacDonald & Co., Pollokshaws, Glasgow, Seotland 
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VALVES ARE ALWAYS MARKED WITH 
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Fig. 106, Jenkins Standard Bronze Globe Valve, screwed, in booster test steam line. 


Hard service and hard knocks 


...all in the 


It is the job of this Jenkins Fig. 106, 
Standard Bronze Globe Valve to control 
the flow of steam in the booster test line. 
Because of the valve’s exposed location 
near the ground, hard knocks are all part 
of the day’s work. 


But the inherent strength of Jenkins en- 
ables this valve to discharge its duties ef- 
ficiently. It provides accurate control of 


day’s work 


the steam flow and easy operation. 


The body of a Jenkins bronze valve is cast 
of pure virgin metal. Spindles are of 
manganese bronze. Machining is accurate, 
and threads clean cut. 


There is a Jenkins Valve in bronze or iron: 


in standard, medium or extra heavy pattern 
for practically every railroad requirement. 
Obtainable through supply houses. 


JENKINS BROS. 


Bo White Street, New York, N.Y. 
§24 Atlantic Avenue, Boston, Mass. 


133 No. Seventh Street, Philadelphia, Pa ¢ 
646 Washington Boulevard, Chicago, IIt 


JENKINS BROS., Limited, Montreal, Canada; London, England 
Factories: Bridgeport, Conn.; Elizabeth, N.J.; Montreal, Canada 


Jenkins | 


VALVES 


Since 1864 | 
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R-1921 


The Class PRE-2 Compressor embodies the noteworthy features of 
5-step clearance control regulation and synchronous motor drive 


In Step With | 
Increased Railroad Efficiency 


Riveting The past year was marked by the ne 
Hammers greatest operating efficiency ever known Drills 
by the American railroads. This splen- 
did showing is particularly notable, as 
the standards of efficiency have been 
steadily raised year after year. 


In line with this progress, Ingersoll- 
Rand compressors and pneumatic tools 
have contributed their share in various Rod 
phases of operation and maintenance. Grinders 
These machines have likewise reached 
new standards of efficiency and economy 
of operation. Over fifty years’ experience 
in serving the railroads is built into 
Ingersoll-Rand equipment. 


INGERSOLL-RAND COMPANY 
11 Broadway New York City 
Branches or distributors in principal cities the world over Ai r M otor 


< 3? 
“Saf ety -First For Canada Refer—Canadian Ingersoll-Rand Co., Limited, H ° t 
Air Saws 10 Phillips Square, Montreal, Quebec. o1sts 


Ingersoll-Rand. 
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*Sigmalloy 222: 
A nickel-copper alloy 


ie improvement—instant 

interest in new ideas—readiness to 
meet new conditions as they arise and 
to anticipate new needs—that is the 
job of a Walworth engineer. The fact 
that he has performed it well and with 
a keen sense of its increasing responsi- 
bility explains why men who really 
know valves are turning more and 
more to Walworth. 


There is scarcely an item in the com- 
plete line of Walworth valves, fittings 
and pipe tools that has not been vitally 
improved in recent years. Changes in 


The SIGMALLOY 222 
SEAT AND DISC 
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300 Pounds 
Working Steam 
Pressure 


“R, _ 

















design, construction, finish: better 
methods of testing: new materials—all 
these cumulative improvements have 
played their part in keeping the Wal- 
worth line in the position of leadership. 


* * * 


Among the valves that Walworth 
makes is this 300 Ib. Bronze Globe 
Valve, (with a renewable and regrind- 
ing Sigmalloy 222* seat and disc) 
which for strength and sheer ability to 
stand up under severe service con- 
ditions, has built a reputation wherever 
valves are known. 


WALWORTH 


Walworth Company, General Sales Offices: 51 E. 42nd St., New York 
Plants at Boston, Mass.; Kewanee, IIl.; Greensburg, Pa.; and Attalla, Ala. 


. . « Distributors in Principal Cities of the World . . . 
Walworth Company Limited, 620 Cathcart St., Montreal, P. Q. 


Walworth International Co., 11 Broadway, New York, Foreign Representative 
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FASTENING 
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SHEET 


METAL 


-». with 4 times the holding power of ordinary nails 
--emade so that it will not bend or break 


OTH common nails and wood screws are 
Ks unsatisfactory makeshifts for fastening 
sheet metal to wood. You'll agree, though, that 
a combination of both would give you an ideal 
device for such work——a device that would 
drive like a nail, but hold like a screw. 


Here it isthe Hardened Screwnail! Combines 
the driving qualities of a nail and the holding 
qualities of a screw. Designed expressly for 
fastening sheet metal to wood. 


You can drive a Screwnail through sheet metal 
into wood much more 
easily and quickly than 
a common nail because 











PARKER-KALON CORPORATION 


202-204 Varick Street 


of the hardened needle point. And having 
great tensile and shear strength it does not 
bend or break readily like a common nail. 


Once in, the Screwnail stays in. \t will not back 
out or pull out or loosen. Laboratory tests 
prove that Screwnails have over 4 times the 
holding power of ordinary nails. 


Railroad shops everywhere are finding this new 
Nail superior for every job where sheet metal 
must be securely fastened to wood. Try 
them on your own work—we'll provide free 
samples for a test. 
Just tell us what you 
want to fasten. 





New York, N.Y. 














i.e meas PARKER-KAION 2.00 
pica coast aa am SC Te W n 4 il R 


curely to wood. 


PATENTED JAN. 29. 1924-No. 148215) 
OFRER PATENTS PENDING 


TO WOOD 


‘Screwnail 


thread forms o thread in 
sheet metal and wood. 
Anchors sheet metal se- 
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Bar lron that 
Bars None 






The remarkable ability of Genuine Puddled Wrought 


Iron to withstand constant strain and vibration, while 
defying the forces of corrosion, makes it the ideal 
material for stay-bolts and engine bolts, bar none. 


Reading Bar lron is Genuine Puddled Wrought lron— 
produced in the time-tested way by working together 









fiery, pure pig iron and silicious slag inside a puddling 






furnace. Graded with exceptional care, Reading Bar 
lron gives you the proved reliability that no substitute 
can have. 







Reading Bar Iron is 
furnished in the fol- 
lowing sizes: Rounds 
Y2" to 412" in diame- 
ter. Squares 12” to 
4”, Flats 1” x 4” to 
10” x2”. Half Rounds 
%e" to 142”. 





You'll find no “maybe” in the performance or endur- 
ance of Reading Bar lron. The name “Reading” is your 
guarantee of Genuine Puddled Wrought Iron. 









READING IRON COMPANY, Reading, Pennsylvania 


Atlanta - Baltimore - Cleveland - NewYork -; Philadelphia 
Boston - Cincinnati - St.Louis - Chicago - New Orleans 
Buffalo - Houston - Tulsa - Seattle San Francisco 
Detroit - Pittsburgh - Ft.Worth - Los Angeles 
Kansas City 










READING BAR IRON 


GENUINE PUDDLED WROUGHT IRON 
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Round 
and 
True 





SIZE-MATIC 
GRINDER 
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EVERY BUSHING — 





HE Heald Internal Size-Matic 

Grinding Machine turns out 
bushings uniformly perfect there- 
by eliminating spoilage due to 
misfits. This is made possible by 
an automatic wheel truing device 
which is shown in working posi- 
tion in the above illustration. The 
wheel is trued just before the 
finish cut is taken giving an exact- 
ing finish to each bushing without 
taper, out of roundness or bell 
mouth. 


We will be pleased to send you complete 
information. 


THE HEALD MACHINE CO. 


Worcester, Mass. 











air power cuts the cost, 


and electricity serves new millions 


COST cut on an electrical product may 

bring a million customers. A million 
new buyers in industry—or a million new 
families who wash, iron, sew, clean, refriger- 
ate or exercise, electrically. 

Production processes and machines set the 
growth of the electrical industry. They are 
adopted, when they prove they can cut costs 
—and today, builders of two-thirds of 
America’s electrical equipment use air power 
from Balanced Angle Air Compressors. 

In the plant illustrated, two twin Balanced 
Angle Compressors were bought first. Then 
a third, a fourth, a fifth, followed in quick 
succession. 

While air proved its economy on a swiftly- 
growing list of uses—Balanced Angle Com- 
pressors proved their economy in power, 
maintenance, and floor space. They have 
proved their economy to leaders in every 
industry. They will prove it to you. 


Why not send now for Catalog 83-J ? 


S$ U 











This Twin Balanced Angle Compressor is direct connected to a 
synchronous motor, mounted on its own bearings and its shaft cou- 


ed to those of the compressor. Either compressor can be operated 


alone, in slack periods. 


E-L-I V A N 


Sullivan Machinery Company 


706 Wrigley Bldg., Chicago 
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Quicker And More Accurate 


NE railroad reports a 50% savings over previ- 
ous performance since the installation of 
ROOKSBY Motor Driven Cylinder Boring Bars. 


“We only take one cut now” said the General 
Foreman “whereas before, two were necessary to 
insure accurate jobs.” 


“The smooth, powerful drive permits the use of 
heavy cuts at maximum speeds—“less time is re- 
quired for set-ups and the wort: is perfect.” 


If you are interested in reducing the cost of boring 
cylinders, investigate the time saving features built 
into ROOKSBY Motor Driven Boring Bars. 


E. J. Rooksby & Company 


Manufacturers of Portable Tools for locomotives 


1072 Hamilton St. 


SOOKSE 












Philadelphia, Pa. 


’ 
‘ ¢ ere 





















a 









The 1%-inch head threads 
bolts from 3/8 to 1%-inch; 
the 2-inch head, from % inch 
to 2 inches. Two different 
sizes can be threaded at the 
same time. 

Dies used are substantial 
but small and _ inexpensive, 
showing a big saving in die 
costs. 











Canadian Plant: Brantford, Ontario 











PIPE, NIPPLE & BOLT THREADING MACHINES 


spindle speeds 





for each head 


your operator can get the machine’s maxi- 
mum speed on every size bolt that’s threaded 


You immediately get an increase in your bolt 
threading production—and a cut in threading costs 
—when you start using the Williams Double-Head 
“Rapiduction” Bolt Threader. 

With 8 spindle speeds, and a separate gear box and 
clutch control for each head, your operator can 
instantly get the best speed for each size bolt—the 
machine’s maximum on every size. Making a big 
saving in time—increasing threading production as 
much as 40%. 

And note the handy dual controls, on each side of 
the machine. Operator has instant control from any 
position; a time saver. 

A very sturdy machine, quality construction 
throughout—with machine cut gears running in oil 
bath, bronze bushings, etc. 


Write for Bulletin giving full description. 


Williams Tool Corporation 


1213 Liberty Street, Erie, Pa. 


et 
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| ELIMINATE TAPPING WITH THESE UNIQUE SCREWS 





) 5 enorme down 
metal assembly costs 


.-. by hammering in this Screw 
that makes secure fastenings 
without tapping ooo FC eoeoeeeeoe 


When Hardened Metallic Drive Screws are adopted 
for an assembly, the costly, time-wasting items that 
make assembly costs climb are banished. 


Tapping is eliminated. So are broken taps, tapping 
plates, tapping machinery maintenance, and stripped 
and crossed threads that result in scrapped parts and 
materials. 


No need for skilled workmen, either. Any man can 
make permanent fastenings to iron, brass and alumi- 
num castings, steel, Bakelite, etc., with Hardened 
Metallic Drive Screws. Nothing “could be easier, 
quicker or cheaper. 


Just hammer the Screw into a drilled or molded hole. 
It cuts its own thread in the material and binds the 
sections so securely that the fastening holds under 
vibration and severe service. 


“Many well known Roads have tested and adopted 
these Screws. Try them on your own work—we’ll 
furnish samples, free. 


PARKER-KALON CORPORATION 


202-204 Varick Street New York, N. Y. 


Distributed in Canada by 
Aikenhead Hdw., Ltd., 19-21 Temperance St., Toronto 


PARKER-KALON 


TRADE MARK 


HARDENED METALLIC 


REG U.S.PAT OFF. 
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To STOP LEAKAGE 


PERMANENTLY 
AT TAPPED CONNECTIONS 


ERIOUS leakage developed 

where the feed line joined one 
of the boilers in a large Milwaukee 
manufacturing plant. The brass 
spud used to bring the line through 
the tube sheet was loose and could 
not be tightened, as it had been 
turned up to the end of the threads, 
and the under shoulder was tight 
against the boiler metal. 

The Engineer knew from past 

experience with many Smooth-On 
repairs that this loose spud could be made perfectly 
tight and permanently free from leakage. 
Here is how he did it:—The spud was removed and 
a generous coating of Smooth-On No. 3 was applied 
to the faulty threads. In reassembling, a layer of 
Smooth-On No. 1 was put between the boiler metal 
and the spud shoulder. Inside the same mixture was 
applied all around the projecting threads, and squeezed 
tightly against the tube sheet by a lock nut as shown in 
the diagram. When this repair was brought to our 
attention sixteen months later, it had never leaked a 
drop and the bond was as strong as when the original 
joint was new. 

Almost any kind of leakage at joints, cracks and 
porous spots in pressure containers can be stopped at 
small cost by applying Smooth-On in accordance with 
the directions in the Smooth-On Handbook. 








Get the Smooth-On Handbook by mailing the 
coupon, and get Smooth-On in 1 or 5-lb. can or 
larger keg from your supply house or if necessary 
direct from us. 


The SMOOTH - ON 
HANDBOOK FREE 


If you return the coupon 


Twentieth Edition—136 pages of data—193 dia- 
grams, pictures and ye ay on at least 200 
different uses for SMOO Every pro- 
gressive engineer should aan .* bock—get your 
copy NOW 








SmootH-On Mec. Co., 


Dept. 32, 520 Gentes Ave., 
Jersey City, N 


Please send copy of the SMOOTH-ON Hand- 
book, Twentieth Edition. 


Pewee Here ees sees sete eee eens eeeeeeeeees 
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The Starrett Universal 
Bevel Protractor No. 
359 has an extremely 


one hand, graduated 
in degrees the entire 
circle — easy reading, 
Starrett dependability. 





Who-o-o0-m goes 
the noon whistle 


Switches pulled---clutches thrown---the men 
quickly throw down their caps and jackets, 
it is lunch time---a sudden stillness follows the 
racket and clatter---a distant laugh and shout 
---and the dust settles down. 


Good men they are, every one, and your great- 
est asset. Make their work easier and better 
with proper tools. 


There’s pardonable pride in work done when 
using Starrett Tools. 


The Starrett Catalogue No. 24 G F, describing 
over 2500 Starrett Tools, has come to be re- 
garded as the standard reference book. Sent 
on request. 


THE L. S. STARRETT CO. 


World’s Greatest Toolmakers 


Manufacturers of Hacksaws Unexcelled 
Steel Tapes - Standard for Accuracy 


ATHOL, MASS. 










fine adjustment, pat- 
ented, and can be 
handled easily with 


Use Starrett Tools 


: 3505 
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STATEMENT of the ownership, management, cir- 
culation, etc., required by the Act of Congress of August 
24, 1912, of Railway Mechanical Engineer, published 
monthly at East Stroudsburg, Pa., for October 1, 1929. 


State of New York ; ad 
County of New York ‘ 


Before me, a Notary Public in and for the State and 
county aforesaid, personally appeared E. A. Simmons, 
who having been duly sworn according to law, deposes and 
says that he is the President of the Publisher of Rail- 
way Mechanical Engineer, and that the following is, to 
the best of his knowledge and belief, a true statement of 
the ownership, management, etc., of the aforesaid publi- 
cation for the date shown in the above caption, required 
by the act of August 24, 1912, embodied in section 411, 
Postal Laws and Regulations, printed on the reverse of 
this form, to wit: 


1. That the names and addresses of the publisher, 
editor, managing editor, and business managers are: 


Publisher, Simmons-Boardman Publishing Co., 30 
Church St., New York, N. Y. 


Editor, Roy V. Wright, 30 Church St., New York. 
Managing Editor, C. B. Peck, 30 Church St., New 


York. 
Business Manager, Robert E. Thayer, 30 Church 
St. N N. ¥. 


2. That the owners are: Simmons Boardman Publish- 
ing Company, 30 Church Street, New York, N. Y. Stock 
owned by Simmons-Boardman Publishing Corporation, 
30 Church Street, New York,'N. Y. Stockholders of 1 
percent or more of the total amount of stock are: I. R. 
Simmons, 1625 Ditmas Ave., Brooklyn, N. Y.; P. A. Lee, 
Hopatcong, N. J.; H. Anderson, 246 Rugby Road, Brook- 
lyn, N. Y.; E. G. Wright, 398 N. Walnut Street, E. 
Orange, N. J.; S. O. Dunn, 105 West Adams Street, 
Chicago, Ill.; C. E. Dunn, 3500 Sheridan Boul., Chicago, 
Ill.; B. L. Johnson, 105 W. Adams Street, Chicago, IIl.; 
W. A. Radford, 407 So. Dearborn Street, Chicago, III; 
L. B. Sherman, 375 Sheridan Road, Winnetka, IIl.; Mae 
E Howson, 6922 Paxton Ave.,, Chicago, Ill.; Spencer 
Trask & Company, 25 Broad Street, N. Y. Partners of 
Spencer Trask & Company are: E. M. Bulkley, Acosta 
Nichols, Cecil Barret, J. Graham Parsons, C.: Everett 
Bacon, William R. Basset, F. Malbone Blodget, Percival 
Gilbert, Harry S. Allen, Harry A. Minton, Robert Mal- 
lory, William Beckers, all of 25 Broad Street, New York, 
N. Y.; Arthur H. Gilbert, 308 LaSalle St., Chicago, III. ; 
S. Wallace Roe, 253 State Street, Albany, N. Y.; William 
E. Stanwood, 50 Congress Street, Boston, Mass. 


3. That the known bondholders, mortgagees, and 
other security holders owning or holding.1 per cent or 
more of total amount of bonds, mortgages, or other 
securities are: None. 


4. That the two paragraphs next above, giving the 
names of the owners, stockholders, and security holders, 
if any, contain not only the list of stockholders and 
security holders as they appear upon the books of the 
company but also, in cases where the stockholder or 
security holder appears upon the books of the company 
as trustee or in any other fiduciary relation, the name of 
the person or corporation for whom such trustee is act- 
ing is given; also that the said two paragraphs contain 
statements embracing affiant’s full knowledge and belief 
as to the circumstances and conditions under which 
stockholders and security holders who do not appear 
upon the books of the company as trustee, hold stock 
and securities in a capacity other than that of a bona 
fide owner; and this afhant has no reason to believe that 
any other person, association, or corporation has any in- 
terest direct or indirect in the said stock, bonds, or other 
securities than as so stated by him. 


Simmons-Boardman Publishing Co. 
E. A. Simmons, President. 


Sworn to and subscribed before me this 30th day of 


Sept., 1929. 
H. D. Nelson. 
Seal (My commission expires March 30, 1931.). 
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Faster 
Cleaner 





There are sound reasons why the 
Eclipse Spray Gun does faster, cleaner 
work, at less cost of materials and 
labor. 


The simple, rugged construction of 
the gun, with only three parts to wear, 
appeals to all good workmen. 


Extremely light trigger pull makes 
Eclipse spraying almost effortless. Ab- 
sence of strain and undue physical 
exertion enables operator to do more 
and better painting in any given time. 


Eclipse Low Pressure. operation ap- 
plies paints, lacquers or varnishes cor- 
rectly with greater impregnation and 
less loss of materials from evaporation or 
spattering. 


Challenge us to prove Eclipse supert- 
ority for your painting operations. A 
line from you will bring a line from us 
arranging a demonstration, without 
obligation. 


"ECLIPSE AIR BRUSH Co. 
79 ORANGE ST. NEWARK.NJ. 
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CRAFTSMANSHIP 


A characteristic of the beaver and also of the skill- 
Jul workmen who manufacture the products of 
The Garlock Packing Company, Palmyra, N.Y. 


chisel shaped teeth, little beavers con- 

struct dams across streams with al- 
most superhuman intelligence. After mak- 
ing their own “beaver pond” by backing up 
the water, they carefully select sticks, 
stones and mud with which to build their 
lodges at the edge of the pond. When com- 
pleted, these “houses” are sufficiently 
strong and durable to withstand all the 
natural hazards of the locality in which 
they are situated. The entrances are un- 
der water—unseen and fully protected. 


Peaicas G good-sized trees with their 


The mechanical ingenuity of the engin- 
eers and skilled workmen who build Qual- 
ity Controlled Packings isnot unlike the in- 
herent craftsmanship of the beaver. Gar- 
lock trained craftsmen select all their 
crude materials with the greatest care by 
subjecting them to the most rigid labora- 
tory tests. The basic quality of Garlock 
Packings is thus insured before the ingre- 
dients enter manufacture . . . and when 
completed the finished packings will give 
complete satisfaction on the intended in- 
stallation as they are of a design and 
structure to meet its requirements. 
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REDUCE YOUR BOLTING EXPENSE 
ONE-HALF BY USING OUR 


Special Fitting Up 
Bolts 


ALL SIZES—ANY LENGTH 





KEY-BOLT APPLIANCE CO. 


Manufacturers 


Factory and Offices 
Elmira, New York 
U. S. A. 





(7aave-NAMe REGISTERED TeOuSWOUT TE NoRD) 


MADE IN VARIOUS SIZES AND STYLES 

_ For cutting all gauges of sheet and plate up to 1 inch thick used 
in building Ships, Boilers, Cars, Tanks and General Plate and Sheet 
Metal Work. Cut square or beveled edges in straight or irregular 
shapes, also cut rings and discs, and cut openings without starting 
in from side of sheet. Leaves the metal flatter than any other 
Rotary or Short-Straight-Bladed Shear. Cuts a clean edge that 
requires no finishing. 

oggling and flanging rolls can be used interchangeably with the 
cutters. 


Do Long Straight Cutting Faster Than 
Any Other Shear of Any Kind 


“QUICKWORK” 






Pat. June 3, 1913; Aug. 26, 1919; Mar. 29, 1921. Other patents 
pending. One “QUIC WORK” ‘does the work of a number of 
old — machines. Does it better and from two to ten times 
quicker, 
Eliminate Orrert lene Cutting and Plate Planing 
WRITE FOR CATALOG No. 80. 


THE QUICKWORK COMPANY 
(Not Incorporated—H. Colher Smith, Owner) 
St. Mary’s, Ohio, U. S. A. 
Cable Address: “QUICKWORK.” All standard codes used. 
New York Exhibit: Grand Central Palace. 
Agent for British Isles: Oliver Machinery Co., Manchester, England 














THERE 1S A HANNA RIVETER 
TO MEET EVERY CONDITION 





HANNA ENGINEERING WORKS 


I765 ELSTON AVE., CHICAGO 








Selling the Man 


Your Salesman Never Sees 


Big orders are often lost because the 
man your salesman sees can’t resell the 
proposition to some man your salesman 
doesn’t see. 


In some household, some inner sanc- 
tum, some director’s room, some bank- 
er’s private office the decision goes 
against you without your ever having 
had a chance to present your case. 


Into these blue pencil rooms where 
salesmen. seldom penetrate advertising 
goes whenever you choose to send it. 


Because of this it sometimes pays to 
use widespread advertising to influence 
a comparatively small number of people. 
Though 95 per cent of the readers of the 
publication may never be in the market 
for your product, the value of reaching 
the other 5 per cent may be so great as 
to justify the cost. 


[ Published by Ry. Mech. Eng. in co-operation with 
The American Association of Advertising Agencies ] 
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100 lb. Bolts 


as easy as 14," Cap Screws 





This Style D Die Head is thread- 
ing these 100 lb., 4-4” Bolts as easy 
as you'd thread a 4%” Cap Screw. 

This is the kind of a Die Head you 
need in a Railroad Shop. Many 
shops are already so equipped. 


Can we give you further facts? 


THE GEOMETRIC TOOL COMPANY 


New Haven, Conn. 








Portable Crank Pin Grinder 


A better method of 
rounding up locomo- 
tive crank pins. 





Both steps of Main Pins, out of round 1/16” to 
ae are ground to absolute accuracy with the 

MICRO in approximately two hours. Single diam- 
eters (Side Rod Pins) ground in approximately one 
and one-quarter hours. How does this time compare 
with your present methods? Ask for details. 


pemceen 4 DESIGNERS OF 


(Ge) The MICRO. 








Bettendorf PRECISION cannens | Iowa, 2 yy r 


FOR ALL PURPOSES 
——.- 





























THOMPSON 


—12” x 36’°— 
UNIVERSAL GRINDING MACHINES 





SEPARATE COUNTERSHAFT DRIVEN 
ALSO SELF-CONTAINED, MOTOR DRIVEN 





Equipped with fine cross feed for Cylindrical grinding, and inde- 
pendent coarse cross feed for Surface grinding. 





Write for information on Radius Attachment for grinding corners 
on channelling Cutters, 


THE THOMPSON GRINDER co. 
SPRINGFIELD, OHIO 
1534 West Main Street 






















If quality ‘wasn’t 
such a necessary fac- 
tor in the manufacture 
of Cleveland Small 
Tools, we’d spend less 
time in the making 
and quote lower prices. 


It’s mistaken econ- 
omy to purchase Small 
Tools on price alone 
when Quality Small 
Tools cost but little 
more, 


Specify Clevelands 
on your next order 
and “Let your scrap 
heap be your guide.” 





THE CLEVELAND PUNCH & SHEAR WORKS CO. 


on SS a4 = SS Be OHIO.U.S.A 
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Ashton Wheel Press 
Recording Gages 





Ashton Wheel Press Recording Gages give an ac- 
curate record of wheel fits on axles, showing actual 
fit from start to finish, insuring perfect mountings. 


Send for special circular which gives full details, also 
catalogue describing our complete line of Specialties. 


The Ashton Valve Co. 


BOSTON, MASS. NEW YORK CHICAGO, ILL. 
161-179 First St., Cambridge 126 Liberty St. 565 W. Washington _ 
SAN FRANCISCO, 606 Howard St. 











RIVETERS 


First in the field and built for 
uniform and long service the 
“ALLEN” machines as- 

sure the tightest and fast- 

est riveting at the lowest 

cost. 


Ask us for proof! 


John F. Allen 
Company 


372 Gerard Ave. 
New York 











saline labor 


P AGE Processed Welding Wire and Elec- 
trodes take the guesswork out of weld- 
ing. 

Uniform results can only be obtained from 
uniform welding wires and_ electrodes. 
Page Wires and Electrodes are processed 
and shop tested to assure uniform welding 
qualities. 


Mop PAGE STEEL and WIRE COMPANY 

‘ "\ General Sales Office: New York Central Build- 
is ing, 230 Park Avenue, New York, N. Y. 

Sy An Associate Company of the American Chain 


Company, Jnc., Bridgeport, Conn. 
District Offices: New York, Pittsburgh, Chicago, San Francisco 


Canadian Distributor and Manufacturer: Frost Steel and Wire Co., 
Limited, Hamilton, Ontario 


‘PPAGE-ARMCO 


FLAME TESTED | PROCESSED | 
Welding Wire re Bitel Electrodes 


“New Process - 


KEY BOLTS 


FOR “FITTING-UP” PURPOSES 
No Instructions Needed 


DRIVE KEY FROM EITHER SIDE 


DOUBLE ANGLE 4N HEY SLOT 














PATENTS PENDING 





Made from Steel of Speccal Analysis 
— Hold Tighter — 
— Last Longer — 


MSKAIG-HATCH INC, 


MAN U FACTURER 


BUFFALO, No ¥.- UoS.A.~ 
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~ Hennessy Journal Lubricator 


Engine Truck and Driving Journal Type 
BAs* to apply—takes the place of the standard cellar; lateral motion of 
wheels operates pump which delivers oil of any consistency thus insuring 
perfect lubrication of journal and hub faces at all times. Prevents hot journals, 
reduces bearing and journal wear and lowers repair costs. In use for over five 
years on the heaviest equipment on some of the largest roads in United States. 
Permits continuous locomotive operation without inter-terminal attention. 


Write for complete information 


J. J. HENNESSY 


136 Liberty St. | NNES : New York, N. Y. 











aaa LU 








STANDARD 








“POWER-PLUS” 
™ BALL BEARING GRINDERS 
MADE IN %, 1, 2 AND GENERAL ELECTRIC UNIVERSAL MOTOR 
3 H.P. SIZES AERIAL GRINDER 


For grinding rolls, journals, 
connecting rods, bushings and 


parallel work of every descrip- a. on both A. C. and D. C. of same voltage. Trigger Switch. 





tion. Vertical adjustment 4 to S. K. F. Ball Bearings. Full ball bearing throughout. 
pe ge Big nny 4 ,- Fe Made in two sizes carrying 5” x 3%” wheels and 6”x1” wheels. 
= h. , M amin These are valuable tools for grinding rcugh castings, welded metal 
PARALLEL GRINDERS tools. and general grinding and buffing. 
Esablished "THE STANDARD ELECTRICAL TOOL CO., Cincinnati, Ohio = 248,,"s"' 








ROTO LOCOMOTIVE ARCH TUBECLEANERS 





Roto Air-driven Cleaner for 3” Locomotive Arch Tubes 


THE ROTO COMPANY NEWARK, N. J. 








Have You Changed Your Address? 


Notice of change of address of subscribers should reach the office 
of Railway Mechanical Engineer, 30 Church St., New York, ten 
days in advance to insure delivery of the following issue to new 
address. In sending notification of change always include the 
old address as well as the new. 
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Precision 


Horizontal, Boring 


Drilling and Milling 


MACHINE 


Made in three sizes 
having 3”, 4” and 5’ 
spindles. 











Saving Set-ups 
in 
Railroad Shops 


DAPTABILITY to all classes 

of work makes the Lucas the 
busiest machine in the shop. There 
are many locomotive parts, now 
being handled on other units that 
can be machined more economically 
on the Lucas. 


Vewing theeluxle Out 


Valve Gear 


Machining crank pins, cross- 
heads, connecting rods, connect- 
ing rod brasses, rocker boxes, 
driving boxes, driving wheel axles 
and crossheads as shown on the 
miniature blue prints are excellent 
examples of regular every day 
money saving Lucas jobs. 


The machine operations on these 
jobs are performed with only one 
set-up thereby saving considerable 
time and labor over ordinary 
methods requiring two or more set- 
ups. 


Write for circular B-2. It explains the 

details and many advantages of these new, 

faster, larger, more rigid, powerful and con- 
venient machines. 


The Lucas MachineTool Co. 
Cleveland - Ohio 
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Eliminating the “corrosion factor” 
cuts a ton from “dead” weight 


Toncan Iron by its superior 





Pam, MLLLUT OR, 
. ONCAN 
ego” COPPER ey 


Molybdenum 
IRON 


Toncan Iron Tubes 
Toncan Iron Rivets 
Toncan Iron Staybolts 
Toncan Iron Firebox Sheets 


Agathon Alloy Steels For 
Locomotive Parts 


Agathon Engine Bolt Steel 
Agathon Staybolt Steel 


TONCAN « 


A ee the Wheeling and 
Lake Erie specified Ton- 


can Iron plates for 1000 gon- 
dolas it eliminated any need 
for a “corrosion factor”. 


Instead of j-inch floor plates, 
-inch plates of corrosion -re- 
sisting Toncan Iron were used. 
For ends and sides a i; inch 
plate of Toncan Iron replaced 
the usual }-inch plate. 


The cars were designed with 
strong center sills and very 
little stress was borne by the 
side sheets. 


resistance to corrosion per- 
mitted the use of lighter 
gauge plates and thus saved 
a ton in the weight of each 
car. 


Cutting a ton from the “dead 
weight” means the adding of 
a ton to revenue capacity for 
the whole life of the car. 


This, in view of the slight 
additional cost of Toncan, re- 
sults in a worth while increase 
in earning power. 


CENTRAL ALLOY STEEL CORPORATION 


Massillon, OHIO 
World’s Largest and Most Highly Specialized Alloy Steel Producers 
Makers of Agathon Alloy Steels 


Cleveland 


Syracuse 


Detroit 
Philadelphia 
San Francisco 


Chicago New York 


St. Louis 
Cincinnati 
Seattle 


Los Angeles 


Export Office: New York Central Building, New York, N. Y. 


COPPER 
*"LYB-DEN-UM 


(RON 
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Precision 


Horizontal, Boring 


Drilling and Milling 


MACHINE 


Made in three sizes 
having 3”, 4” and 5’ 
spindles. 











Saving Set-ups 


in Va\ve Gear 


Railroad Shops 


DAPTABILITY to all classes 

of work makes the Lucas the 
busiest machine in the shop. There 
are many locomotive parts, now 
being handled on other units that 
can be machined more economically 
on the Lucas. 


Machining crank pins, cross- 
heads, connecting rods, connect- 
ing rod brasses, rocker boxes, 
driving boxes, driving wheel axles 
and crossheads as shown on the 
miniature blue prints are excellent 
examples of regular every day 
money saving Lucas jobs. 


The machine operations on these 
jobs are performed with only one 
set-up thereby saving considerable 
time and labor over ordinary 


methods requiring two or more set- 
ups. 


Write for circular B-2. It explains the 

details and many advantages of these new, 

faster, larger, more rigid, powerful and con- 
venient machines. 


The Lucas Machine Tool Co. 
Cleveland - Ohio 
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Eliminating the “corrosion factor’ 
cuts a ton from “dead” weight 


Toncan Iron by its superior 


<f Me, La Leatere, 
ono” 


copper ™ 


Motybdenurs 
IRON 


Toncan Iron Tubes 
Toncan Iron Rivets 


Toncan Iron Staybolts 


Toncan Iron Firebox Sheets 


Agathon Alloy Steels For 
Locomotive Parts 


Agathon Engine Bolt Steel 
Agathon Staybolt Steel 


TONCAN .. 


Wan the Wheeling and 
Lake Erie specified Ton- 


can Iron plates for 1000 gon- 
dolas it eliminated any need 
for a “corrosion factor”. 


Instead of i-inch floor plates, 
3-inch plates of corrosion -re- 
sisting Toncan Iron were used. 
For ends and sides a i inch 
plate of Toncan Iron replaced 
the usual }-inch plate. 


The cars were designed with 
strong center sills and very 
little stress was borne by the 
side sheets. 


resistance to corrosion per- 
mitted the use of lighter 
gauge plates and thus saved 
a ton in the weight of each 
car. 


Cutting a ton from the “dead 
weight” means the adding of 
a ton to revenue capacity for 
the whole life of the car. 


This, in view of the slight 
additional cost of Toncan, re- 
sults in a worth while increase 
in earning power. 


CENTRAL ALLOY STEEL CORPORATION 


Massillon, OHIO 
World’s Largest and Most Highly Specialized Alloy Steel Producers 
Makers of Agathon Alloy Steels 


Cleveland 
Syracuse 


Detroit 
Philadelphia 
San Francisco 


Chicago 


New York 


St. Louis 
Los Angeles 


Cincinnati 
Seattle 


Export Office: New York Central Building. New York, N. Y. 


COPPER 
*LYB-DEN-UM 


(RON 
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PROGRESS 


66" THE number of locomotives retired in the 
seven years ending with 1928 was 19,960, 
or almost 31 per cent of the number in service 


at the beginning of this period. 


“The best service and the greatest efficiency 
and economy of operation can be secured only 
with a railway plant that is constantly under- 
going transformation through the retirement of 
its old and obsolete parts, and the substitution 
of the most modern and highly improved fa- 
cilities.” 


—Editorial from the Railway Age. 


The present intensive operation of rail- 
roads calls for locomotives of high sustained 
horse-power. These locomotives must be 
“light” on fuel, must be able to run con- 
tinuously for long distances, must be easy 
on the track, must be readily maintained 
and always be available for service, and 
must fit into the widely varying demands 
of modern railway traffic. 


These qualities are highly developed in 
the Lima Super-Power Steam Locomotives. 
More of them are needed to replace “out- 
dated”, inadequate engines still in service. 


Super-Power 


Steam 
Locomotives 


LIMA LOCOMOTIVE WORKS 


Incorporated 
LIMA, OHIO 
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Lower Rod Maintenance On Big Power 


HE increased stresses put upon rods by Super- 
Power locomotives threatened to run up main- 
tenance until the advent of the Tandem Main 


Rod Drive. 


In this construction, instead of continuing to enlarge 


Sey 


the main pin 
to meet in- 
creased pis- 
ton thrusts, 








(Ro ESS ss 


: The Tandem Main Rod Drive 


FRANKLIN RAILWAY SUPPLY COMPANY, Inc. 
NEW YORK CHICAGO SANFRANCISCO ST.LOUIS MONTREAL 


thereby increasing bearing pressures; the work 
has been distributed over four outside main crank 
pins and two axles. 


In effect there are two main rods, one behind the 
other, connected to two main pins. Work of the 
main pin has been reduced 25 to 50 per cent. 
depending on the number of drivers. Rod and 


axle bearings therefore run for much longer periods 
without maintenance. 


















STOP 
THIS! 


You wont have 
to change steam 
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hose on cars equipped with 


BARCO 


Steam Heat Connections 



















6 points about Barco Steam Heat Connections 


a1. A connection that will carry the steam without leaking. 
2. Gaskets that last a year and cannot blow out. 


3. All steel construction provides greater strength and 
can be straightened or welded in case of accident. 


4. Full area capacity all positions without sharp bends, re- 
quiring less steam from locomotive. 


S. Fully insulated and the insulation protected with steel 
jacket. 


6. Minimum number of parts—reduced maintenance. 


Barco Manufacturing Company 


1801 Winnemac Avenue, Chicago, Illinois 


The Holden Company, Ltd. 


In Canada In Canada 
Montreal, Moncton, Toronto Winnipeg, Vancouver 


RME 12-Gray 
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BALDWIN 





Highly Developed 
4-8-4 Type Locomotives for the 


Chicago & North Western 
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One of the New 4-8-4 Type Locomotives for the Chicago & North Western 
E. B. HALL, GENERAL SUPERINTENDENT MOTIVE POWER AND MACHINERY 


Cylinders a7” = oF" Superheating surface 2357 sq. ft. 


Drivers, diameter 76” Weight on drivers 288,000 Ib. 
Steam pressure 250 Ib. Weight, total engine 498,000 Ib. 
Grate area 100 sq. ft. Tractive force, main cylinders 65,200 Ib. 
Water heating surface 5214 sq. ft. Tractive force, with booster 76,500 Ib. 


HE highest development of the 4-8-4-type yet produced 

is found in 35 locomotives now being built for the 
Chicago & North Western by The Baldwin Locomotive 
Works. Suitable for either fast freight or heavy passenger 
service,, they are designed to develop maximum efficiency 
and capacity, keeping weights and dimensions within the 
limits specified. 


This design represents the joint work of the Railway 
Company and the Builders. The boiler and machinery are 
constructed to permit a working pressure of 275 pounds, 
should this appear desirable. With the increased pressure 


the total tractive force, with the booster in operation, is 
84.200 pounds. 


We congratulate the Railway Company upon the acquisi- 
tion of these fine locomotives, and naturally feel gratified 
that the filling of this important contract was entrusted 
to us. 


PHILADELPHIA 





THE BALDWIN LOCOMOTIVE WORKS 
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4” Test Bar from Cylinder 4” Cast Iron Test Bar turned 114” Standard ALCO NI- 1%” Standard Cylinder Test 


turned to 14” (ALCO to 1144” diameter Regular IRON Cylinder Bar Bar Regular Cylinder 
NI-IRON ) Cylinder Iron Iron 





AMERICAN Locom?® 


30 CHURCH STREET 































‘est 





MIOTIVE ComMPANY 
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ALCO NI- IRON 


HIS iron renders a service to prevent trouble rather than 
Te remedy it. The important thing NI-IRON does is to 

bring within reach of all a casting that pays back its initial 
cost in the repairs and renewals it saves. 


NI-IRON was developed and perfected in response to a need for 
an iron with exceptional strength and tough enough to withstand 
the many conditions present day requirements have brought 
about. Long, hard runs with heavy trains demand extreme 
strength and toughness in cylinder construction. In valve and 
cylinder bushings there is required the ultimate in wearability 
as well, 





NI-IRON is close grained, pressure tight and uniform. In light 
and heavy sections, it offers greatly increased strength and wear 
resistance, yet, is readily machinable and is a far more depend- 
able iron for cylinders, valve bushings, rings, etc., than was 
hitherto available. 


In a series of laboratory tests in a 4 in. test bar turned down to 
14 in., an average in tensile of 28,000 developed for NI-IRON 
as against 15,000 for grey iron, or an increase of 87 per cent. 
In transverse an average of 4030 for NI-IRON as against 2380 
for grey iron or an increase of 70 per cent. 


NI-IRON has fully proved its definite superiority for iron cylin- 
ders and because of its wear resisting qualities, it is ideal for 
valve bushings, cylinder bushings and packing rings. For all 
parts where greater strength, toughness, higher resistance to 
wear, or dense material is required for pressure work, it should 
be specified. 


Few products offer such clear cut and definite superiorities as 
NI-IRON. The character and prestige of NI-IRON users impart 
special significance to their indorsement of it. 


Its cost to you is only slightly more than grey iron. Write our 
nearest office for complete information. 


NEW YORK, N. Y. 
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This is one of a series of advertisements showing highly efficient Syphon- 
Equipped locomotives. for which additional orders have been placed in 1929 


Repeat orders 


based on outstanding 
performance records 


TEXAS & PACIFIC 


- a 


Fifteen more of these Syphon-Equipped 2-10-4 locomotives have been 
ordered by the Texas and Pacific Railway in 1929 


Eleven more of hed b Gyphde Bautpned Mallet Type ae eae eae been 
ordered by the Northern Pacific in 1929 


Twenty-four more of these Syphon-Equipped 4-8-4 ilcnotlies sap been 
ordered by the $e pe Rock Island & Pacific in 1929 : 


Syphon 
Equipped | 


of course 


‘CIRCULATION 
ECONOMY 
SAFETY 


LOCOMOTIVE FIREBOX COMPANY 
MONTREAL CHICAGO NEWYORKg 











ce woe 


NATRONAL 


ELECTRIC ACO STEEL 


DRAF EARS 





NATIONAL 
M-17 Draft Gears 
Rank High in ALL 
these important 
qualities 


Capacity 
Sturdiness 
Endurance 
Smoothness 
Uniformity 


Proved by years of service and by 
laboratory tests 
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VARIABLE 


<for> 


Auxiliary Reservoirs 


























This valve is of the horizontal type, 
and provides greater vertical clear- 
ance ...its structure is rugged and 
substantial ... the internal parts 
may be replaced, if necessary, with- 
out removing the complete device. 


An auxiliary reservoir release 
valve having provision for vary- 
ing the rate of discharge is now 
available for use with freight 
brake equipments. ... The travel 
of the variable opening vent valve 
determines the rate of blow down 
—a short pull on the hand rod 
results in a slow rate of air dis- 
charge—a heavy pull moves the 
valve to its wide open position and 


reduces the pressure very quickly. 


WESTINGHOUSE AIR BRAKE Co. 
General Office and Works, Wilmerding, Pa. 





Customers 
Whiting Drop Pit Table 
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“‘We have increased the number of wheels 
dropped by the Drop Pit Table by 15, in 
thirty days over that of the Jack.” 


“T have recommended for next year’s budget 
to apply the same kind of table we now have, 
at our old drop pits which are not used often 
since we have the new table. In fact, our work 
has increased 200% to 300% in the dropping 
and changing of wheels over what it was in 
1926.” 


“The Drop Pit Table referred to has been 
in service at our plant for approximately 
three years and during this time has rendered 
satisfactory and exceptionally efficient service; 
has not been out of service at any time and 
-has not needed any maintenance, only that of 
oiling and greasing.” 

“Since the installation, we have performed 
approximately 186 various operations with an 
approximate saving of $2,000 over the old 
method.” 


“Tt ranks very high from a Safety First stand- 
point and takes away the dread that is usually 
present with the old style drop pit. We find 
it to be a great labor saver, requiring very 
little attention.” 


“Tt has been used for various purposes, such 
as dropping engine trucks, trailer and tender 
truck wheels, as well as driving wheels, and 
also for application of engine truck and driv- 
ing springs, or spring hangers. We regard it 
as a labor-saving device and absolutely safe 
in its operation.” 


WHITING 
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Praise the 


SPECIAL 
MACHINERY 


We design and build 
special equipment 
and machinery of all 
kinds. Experienced 
engineers are at your 
service. Send us your 
blue prints. 
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lakes away 
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the DREA D- 


“Tt takes away the dread 
that is usually present 
with the old style Drop 
Pit’’, says one of our 
customers, and he adds, 
“We find it to be a great 
labor-saver, requiring 
very little attention. 





dangerous 
way 


We cannot compute the saving of lives and limbs in dollars and cents, 
but the time and labor alone saved by the Whiting Drop Pit Table 


in your shop will amount to thousands of dollars per year. 


Send for our descriptive bulletin No. 177 and let us tell you what 


this table is doing for others. 


WHITING CORPORATION 


15609 Lathrop Ave., Harvey, Ill. (Chicago Suburb) 






LOCOMOTIVE HOISTS DROP TABLES TRANSFER TABLES 


GANTRY CRANES PORTABLE CAR 
, . JACKS 





LOCOMOTIVE 


CRANES 
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CARDWELL & WESTINGHOUSE 
Draft Gears 








As previously announced, 
Westinghouse Draft Gears and 
Cardwell Draft Gears are now being 
handled by the .Cardwell Westing- 


house Company. 


The entire personnel of the former 
Union Draft Gear Company. con- 
tinues in the same capacity with the 
new corporation. 


Westinghouse Draft Gears will con- 
tinue to be manufactured at Wilmer- 
ding, Pa., as heretofore. ° 


CARDWELL WESTINGHOUSE CO. 
332 So. Michigan Ave., 
Chicago, Illinois 


New York City, N. Y. St. Louis, Mo. 
Pittsburgh, Pa. Montreal, Que., Can. 
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Hependable Materiay; 
are the best assurance of 
ndable performar =, 


LEFT: Drive axle of model 75 
car showing Nickel Alloy Steel 
gears and pinions. 


BELOW: Swing bolster from 
drive truck showing Nickel 
Alloysteel transmission gears. 














BELOW: Model 75 Brill 
Gas Rail Car manufac- 
tured by THE J. G. BRILL 
CO., Philadelphia, Pa. 





8 
ai 
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Brill Gas Rail Cars 


use Nickel Alloy Steel for gears and pinions 


in transmissions and axles 


N short and branch line service the Brill gas 

rail car has established excellent records for 
low operating costs. This well known car 
is designed and built to withstand the severe, 
continuous service which re- 
quires every part to be ac- on 
curately made of absolutely Cc 
dependable materials. 

Nickel Alloy Steel parts are 
used in these cars for vital parts subjected to 
heavy shocks and stresses—the gears and pin- 
ions in the drive axles as well as in the trans- 
missions. Here are some of the more important 
advantages of using Nickel Alloy Steel: (1) 


FOR ALLOY STEEL 


minimum warpage and distortion, since lower 
heat treating temperatures are permitted; (2) 
carbon penetration is more uniform during 
carburization; (3) greater toughness is secured 


in both case and core. 
Probably the most impres- 





sive evidence of the uniformly 
dependable properties of 
Nickel Steel parts is the fact 
that practically all manufacturers of airplane 
engines, both in America and Europe, have 
adopted Nickel Alloy Steels for highly 
stressed parts the weight of which must be 
pared to a minimum. 


SEND FOR “BUYERS’ GUIDE TO NICKEL ALLOY STEEL PRODUCTS” 


/ NiekeL\THE INTERNATIONAL NICKEL COMPANY 














Yar. 
ZAAMSS 


INC., 67 WALL STREET, NEW YORK, N. Y,/ Nickel 
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High Pressure Greasing 


for 
Gu e © e * 
(for roundhouse use) Locomotive Connecting Rod Lubrication 


“SPEE-D” High Pressure GREASE GUNS 
“Spee-D” Road Grease Gun (1) Cut down labor costs materially 
(for line of road) (2) Are simple to apply, powerful in performance 


(3) Few parts, made to WEAR. 


Will you become another of our satisfied users? 


| ‘ Write today for booklet. 
“Spee-D” Filler Neck 
i sbiidais rod cup fitting) RELIANCE MACHINE & STAMPING WORKS 
INCORPORATED 


NEW ORLEANS, LA. 
Agents and Representatives 


T. Z. RAILWAY EQUIPMENT COMPANY H. C. MANCHESTER . 
14 E. Jackson Blvd., Chicago 3736 Grand Central Terminal, New York City 


Consolidated Equipment Company, Montreal 
Mumford Medland, Ltd., Winnipeg 
International Railway Supply Company, 30 Church St., New York City 
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CLEAN BALLAST 


THE USE OF 


WINE DROP DOOR LOCKS 


AND 


CAST STEEL HOPPER FRAMES 


Guarantee No Loss of Coal from the 
Hoppers Along the Right of Way 











AO NEEL LED EBA  SESE 





Peoples Gas Bldg. The Wine Railway Appliance Co. Munsey Bldg. 
Chicago TOLEDO, OHIO Washington, D. C. 














The Safest The Simplest 
and Most of all Door 
Economical Mechanisms 
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Railroads and express companies are conserving many 
dollars that would have gone to maintenance—by 
specifying rust-resisting ARMCO Ingot Iron for the 
sheet metal parts of refrigerator cars. This durable 
iron was chosen for the ice pans and false floors in 
the car shown above because of its ability to oppose 
long the biting attacks of salt corrosion, 


Give your refrigerator cars 
the dependable protection of 


ARMCO Ingot Iron 


S salt corrosion taking its costly toll from sheet 
metal equipment in your refrigerator cars .. . 
sending them back to the shop before their time? 


If so, you'll welcome the long, inexpensive service 
which rust-resisting ARMCO Ingot Iron provides. 
Linings, ice pans, brine tanks, fish racks—all last 
long with few repairs and replacements when this 
durable pure iron is used. 


ARMCO Ingot Iron has long been known for its 
ability to withstand salt corrosion. For twenty-two 
years it has successfully opposed this destructive 
invader—in refrigerator car service, in roofing and 
siding along the seacoast, in various marine uses; 
places where salt air and water soon ravage less 


pure irons and steels. 
Iee pans and _ false 
floors in this refriger- 


. RMCG ator car are made of 
Db galvanized ARMCO In- 





got’ Iron—for long, 


low-cost service. 


ith Iron 


An ARMCO development engineer will be glad to 
work with mechanical departments in planning 
long-lasting, low-cost sheet metal equipment for 
refrigerator cars. Just communicate with the office 
nearest you and set the time for his call. 


THE AMERICAN ROLLING MILL COMPANY 
Executive Offices: Middletown, Ohio 


Export: The ARMCO International Corporation 
Cable Address—ARMCO, Middletown (0) 


DISTRICT OFFICES: 


Chieago Detroit Pittsburgh 
Cincinnati New York St. Louis 
Cleveland Philadelphia San Francisco 




















THE WORLD’S '§ LARGEST EXCLUSIVE MAKERS OF SPECIAL ANALYSIS 


IRON AND STEEL SHEETS AND PLATES 
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Heavy stern tube casting 
of Nickel Cast Iron. 


Nickel Cast Iron cylinder liner pro- 
duced by NEWPORT NEWS SHIP- 
BUILDING & DRYDOCK CO., 


DeEcEMBER, 1929 


Newport News, Va. 





















Maximum machinable hardness obtained 


in heavy Nickel Iron Castings by 
Newport News Suipsurtpincg & Drypock Co. 


high degree of wear-resistance is essential 

in large marine engine cylinder liners. 

The heavy sections of these liners when pro- 

duced from ordinary gray iron often lack 
the required hardness and density. 


By the addition ofa relatively 
small amount of “F” Nickel to 
a special base mixture, however, 
castings having a uniform den- 
sity and a high, yet readily ma- 
chinable hardness—197 BHN 
on a 4970 pound casting having 


sections 3’’to 4 thick—are easily 





FO 


secured. The high surface finish, as shown in 
the illustration, indicates long life and excel- 
lent wear-resistance. Nickel Cast Iron with 
a tensile strength of over 40,000 p.s.i. is regu- 
larly produced by this company. 








ean! 


RO 


N 


Heavy stern tube castings af- 
ford another example of how 
the Newport News Shipbuilding 
& Drydock Co. benefits from 
the use of Nickel Cast Iron. In 
these castings, also, desirable 
density and uniform physical 
properties are readily obtained. 


’ Our foundry specialists will gladly discuss your casting problems with you. 





THE INTERNATIONAL 


NICKEI 


COMPANY, 


INC 


= 67 WALES 


STREET, NEW YORK, N. Y. 
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ROLLED in the tread... 






























the lowest cost mileage available 
for light freight service 


Carnegie Light Weight Wrought Steel 
Wheels for freight cars with a maximum 
journal of 51%4’’x10”’ are manufactured by 
a process insuring the greatest possible 
safety and service. The highest quality 
of open-hearth steel is hydraulically 
forged into a wheel under enormous 
10,000 ton presses. The next step is the 
rolling mill where tread, flange, rim and 
plate are thoroughly rolled. The result 
is a homogeneous steel structure free 
from any irregularities that might cause 
failure. 


Carnegie Light Weight Wheels require no 
contour reconditioning, and their low cost 
per mile make them the outstanding 
purchase in the wheel market today. 


Our wheel engineers are 
at your service. 


i) 


CARNEGIE STEEL COMPANY 


Subsidiary of United States Steel Corporation 
PITTSBURGH :- PA. 24 


"7EIGQOE™ 
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BRADFORD 
DRAFT GEARS 
THROTTLE VALVES 
HUNTOON 
TRUCK BOLSTERS 
BRAKE BEAMS 


Re 
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OW maintenance cost and dependable performance are the 
two outstanding factors which influence the selection 
of BRADFORD THROTTLE VALVES. 


The simplicity of BRADFORD design, accessibility of 
parts and ease of removal command the attention of every 
shop executive searching for ways to reduce classified repair 
costs. 


Freedom from those annoying failures which tie up expen- 
sive power and perfect control which assures better han- 
dling of trains are the reasons why supervisors of locomo- 
tive operation prefer to have the engines under their 
jurisdiction equipped with BRADFORD THROTTLE 
VALVES. 


THE BRADFORD CORPORATION 
NEW YORK CHICAGO 
25 West Forty-third St. Railway Exchange 








RADFORD 
Throttle Valves 
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Service-The Best Proo 


ENERAL application of BURDEN IRON STAYBOLTS 
is not at all unusual after the reports on the test installa- 
tions have been digested. 


Comparison of failures between shopping periods and renew- 
als during classified repairs leaves no question of doubt as to 
the superiority of BURDEN STAYBOLT IRON. 


As for laboratory tests... BURDEN IRON passes every 
bend and nick test with flying colors. Reports never fail to 
comment upon its high tensile strength, unusual ductility and 
perfect homogeneity. 


Our engineers are ready to help you in any test—static or service. 


The Burden [ron Company 
Troy New York 


New York, N. Y. Chicago, IU. 


Burden Iron 


Makes Better Staybolts 
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Oakite Service Men, 
cleaning specialists 
are located conven- 
tently near all im- 
portant railroad cen- 
ters of the U. S. and 
Canada 
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LEANING methods in the modern roundhouse and carshop 
have kept pace with modern improvements in railroad. 

Now carbon is removed from air pumps, without dismantling, 
by circulating a vaporised cleaning solution through them. 
Steam and air pressure cleaning is used to remove grease and 
grime from drivers, trucks, frames and other heavy locomotive 
parts. The modern cleaning tank operates effectively for long 
periods with small and infrequent additions for upkeep and if 
regularly mucked out does not require dumping for many 
months. Journal boxes, driving rods, cylinders, and other parts 
are cleaned to the metal by a short soak. Little or no scrubbing 
or scr aping is required. 
These changes have been accomplished wherever railroads 
have adopted Oakite cleaning materials and methods. Find 
out how Oakite cleaning can effect similar improvements, save 
time, expense and effort in your shops, too. Our nearby Service 
Man will gladly explain. Just drop us a line and he will call. 


Manufactured only b 
OAKITE PRODUCTS, INC., 46 Thames St., NEW YORK, N. Y. 


OAKITE 


TRADE MARK REG. U.S. PAT. OFF. 


Industrial Cleaning Materials ana Methods 
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Cleaning methods 
have advanced, too 
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125 at 45 Per 


REIGHT trains of one hundred cars or more are 

now a common sight. The big, powerful locomo- 
tives of today wheel ’em over the divisions at terrific 
speeds. 


Recently a test train of 125 cars attained the speed of 
45 M.P.H. A brake beam dropped in the middle of the 
train. No! Nothing happened—fortunately all parts 
cleared the rails. 


The conditions of today demand serious consideration 
—every increase in train length and speed increases the 
possibility of derailment by dropped brake beams. 


Why take chances when protection costs you nothing? 
DAVIS BRAKE BEAM SUPPORTS provide absolute 
safety and at the same time pay a big return on the in- 
vestment by increasing the mileage of brake shoes and 
all brake beam wearing parts. 


DAVIS SUPPORTS are easily applied and cost no 
more to install than the improvised safety guards. 


DAVIS BRAKE BEAM CO. 
JOHNSTOWN, PA. 


Chicago Office: 122 South Michigan Ave. 
Boston Office: 1109 Boylston Street 
Richmond, Va., 1222 Mutual Bldg. 























Brake Beam Supports 











Simplest of all — Easiest to apply 
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The Spirit of Christmas 


“Good will among men” is the predominant spirit of 
Christmas. This same spirit is pervading all business, not 
only at the Christmas season, but in all seasons of the year. 


Such “good will” is based upon the growing disposi- 
tion of business to place emphasis on service. 


The 





have always been offered the trade in the spirit of service, 
and in the same spirit we extend to you the heartiest greetings 
for the Christmas season, and wishes for a happy and pros- 


perous New Year. 


The J. B. Ford Company 


Wyandotte, Michigan 
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| Senn is probably of more general interest to industry than 
any other one subject. Maintenance men, and those who watch main- 
tenance and production costs can take a leaf from the book of experience 
of thousands of exacting operating men by studying the results of Dixon’s 
Flake Graphite lubrication. 

For more than 100 years Dixon’s Flake Graphite has been spreading its 
smooth unctuous veneer over contacting surfaces, reducing friction and 
wear to a minimum—producing dead smooth bearing surfaces that are 
so necessary to cool running and long life. ; 

The results 0: this century of experience in handling pure Flake Graphite 
and the various greases compounded with graphite are yours for the 
asking. Send today for Booklet No. 7 KP. 


JOSEPH DIXON CRUCIBLE COMPANY 
Jersey City XK New Jersey 
Established 1827 










ra DIXON’S \ 
Graphite Products 


Flake Graphite 
Graphite Cup Grease 
Waterproof Graphite Grease 
|  Silica-Graphite Paint 
| Boiler Graphite 
| Graphite Spring Oil 
Graphite Seal* 
Pipe Joint Compound 





| 

| *An entirely new and improved 

type of graphite sealing paste espe- 
cially prepared for use on screw 
thread, flange, and gasket joints and 
valves of pipe lines carrying hot or 

| cold mineral, vegetable and animal 

| oils, gasoline, benzine, naphtha, 
creosote, tar, etc. 


~\ ‘hi 


COMMONWEALTH 


Four-Wheel Swing Motion Tender Truck 
Drop Equalizer Type 




















Prevents Rolling and Avoids 
Derailment of Tender. 


Frame Including Pedestals a 
Strong One-Piece Casting. 


Pedestals Protected from 
Wear by Renewable Hard- 
ened Steel Liners. 


Commonwealth Devices are 
Standard on Many Rail- 
roads. 





(PATENTED) 


GENERAL STEEL CASTINGS CORPORATION 


Commonwealth Division — | Granite City, Illinois 


ad 
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Fz 
Ry FLEXIBLE STAYBOLT 


When buying staybolts, look beyond “price” as 
the factor governing your selection. 














































Just as truly as installation costs are lowered 
through the purchase of “cheaper” staybolts, so the 
safety, efficiency, and life, of a firebox is lowered. 


Are the stays you are using just bars of iron— 
merely shaped at one end for use as flexibles? 
Aren’t they expensive bv reason of their short 
lived usefulness? 


Turn to Flannery Flexibles to gain freedom from 
maintenance worries. Insist upon the staybolt which 
is subjected to an additional finishing process,—to 
guarantee its flexibility,—restore the granular struc- 
ture of the iron in its head (perhaps injured through 
forging),—and increase the tensile strength of the 
head and neck of the bolt. 





Remember—first installation costs should 
not dictate the make of flexible staybolts 
you use—it’s the year in and year out 
maintenance that should be the sole con- 
sideration. 


Cd > OD Cd sd By 






With this in mind, you will be certain 
to choose Flannery Flexibles. 
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-FLANNERY FLEXIBLE STAYBOLTS 
FLANNERY BOLT COMPANY T 


Flannery Bldg. Pittsburgh, Pa. 


APPLY 


MEXICAN 


GRAPHITE NO. 205 
When you Make 
Triple Valve Repairs 





n+ 





OR after repairs are made the 

Mexican Graphite will prolong 
their service period and reduce future 
maintenance by reducing frictional 
wear. It provides a smooth slippery 
coating between tightest piston fits and 
enables triple valves to function accu- 
rately assuring consistent and depend- 
able brake action. 





This lubricant is com- 
posed of amorphous 
graphite which works into 
the metal. It will not 
congeal in cold weather 
or run out in hot weather. 











THE UNITED STATES GRAPHITE COMPANY 


SAGINAW, MICHIGAN 
Philadelphia New York Chicago Pittsburgh St. Louis 
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Buying the Seen 
and the Unseen 








It is easy to judge the size and 
quality of a visible commodity. 
There are certain recognized 
standards that have been univer- 
sally accepted to which pur- 
chased articles may be com- 
pared. 


With invisible commodities, 
such as a publication’s circula- 
tion, the matter is not so simple. 
It was only recently that a defi- . 
nite measurement has been ob- 
tained. 


The A. B. C. now furnishes a 
recognized standard by which 
circulation may be measured. A 
publication’s distribution can 
now be as accurately gauged as 
any other purchased commodity. 


The Railway Mechanical Engi- 
meer’s circulation is measured 
by the A. B. C. In buying ad- 
vertising space in its columns, 
you receive dollar-for-dollar 
value. 








SIMMONS-BOARDMAN 
PUBLISHING COMPANY 


“The House of Transportation” 


New York, Cleveland, Washington, D. C. 
Chicago San Francisco 


DART UNIONS 


One Sent 
On Request 


Tell Us What 
Size You Want 





The two bronze-to-bronze seats, ground together, 
make an accurate fit and eliminate all possibility 
of corrosion. Extra heavy malleable pipe ends 
surmounted by a heavy swivel tightening nut, 
make the Dart Union a single, unleaking unit. 
We'll be glad to send you a Dart Union FREE. 
Tell us what size you want. 


E. M. DART MFG. COMPANY 
PROVIDENCE, R. I. 


The Fairbanks Co., Sales Agents 
Canadian Factory, Dart Union Co., Ltd., Toronto, Can. 




















MEASUREMENT 
of 


VALUE 





~~ 
Superheaters || The value of these 
z devices is measured 
Feed Water || by the difference in 
~— the cost of operating 
locomotives with them 
Exhaust : 
S and without them. 
team 
Injectors Write for literature. 
€ Po 














THE SUPERHEATER COMPANY 
17 East 42nd Street Peoples Gas Bldg. 


NEW YORK CHICAGO 


Canada: THE SUPERHEATER COMPANY, Ltd., Montreal 


For detailed description see Locomotive Cyclopedia 
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BUYERS 


INDEX 


For location of advertisements of manufacturers listed in the Buyers 
Index, see Alphabetical Index on the 


last 


Page next. to cover 

















Accumulators, Hydraulic 
ar abn urg Engineering 


General Machinery Corp. oi 
Delaware. 
En peesiins & 


ry 
Sasunlitionee Co., The. 
Wood & Co., 2. D. 


Acetylene, Gas 
Milburn Co., 
ander. 
Acetyiene Welding Rods and 
ire — (See Welding 
Rods and Wire). 
Air Compressors—See Com- 
pressors, Air). 
Air Drills—(See Drilling Ma- 
chines, Portable Pneu- 
matic). 
Hammers—-(See 
mers, Pneurnatic). 
Air Hoists—(See Hoists, Air) 
Air —* Hose, Air). 
” 


The Alex- 


Air Ham- 


a Rand Co, 

Sultives Machinery Co. 
oan Pump Cleaners 

Oakite Products, Inc. 

Air Reservoir Joints — (See 
Joints, Air Reservoir). 
Arbors and Mandrels, Solid. 
Brown & Sharpe Mfg. Co. 
2% Milling Machine 


pe i Tool Corp. 

Arch Tube Cleaners — (See 

Tube Cleaners). 

Arch Tubes. 

National Tube Co. 

Arrestors, Electric. 

General Electric Co. 

Ash Pans, Cast Steel. 

General Steel Castings Corp. 

Automatic Chucking and 
Turning Machines—(See 
Lathes, Automatic Chuck- 
ing and Turning). 

Automatic Connectors—(See 
Connectors, Automatic). 

Automatic Milling Machines 
—(See Milling Machines, 

Automatic). 

Automatic Screw Drivers — 
(See Screw Drivers, Au- 
tomatic). 

Automatic Screw Machines— 
(See Screw Machines, 
Automatic). 

Axles, Car and Locomotive. 
Bethlehem Steel Co. 
Carnegie Steel Co. 

Lima Locomotive Works. 

Banding Presses, Hydraulic— 
_. (See Presses, Banding). 

Barrels, Tumbling. _ 
Whiting Corporation. 

Bars, Boring — (See Boring 
Bars). 


Bars, Concrete, Reinforcing. 
Carnegie Steel Co. 


Bars, Iron and Steel. 
urden Iron , 
Carnegie Steel Co. 
Highland Iron & Steel Co. 
Reading Iron Co. 
S. F. Industries. 
Timken Roller Bearings Co. 


ag wwe J Machines 
Quickwork Co., 
Beading Tools. 
Carpenter Steel Co., The. 
Axle, Generator. 
Industries 


The. 


Serings, 


Bearings, Bal. 
? SEY. Industries 
Bearings Ball Thrust 


Timken Roller Bearing Co. 


Chicago Ry. Equipment Co, 
National MaHeable and 
a ie Castings Co. 
. Industries 


thiacliais Roller. 

S. K. F. Industries. 
Timken Roller Bearing Co. 
Bearings, Side 
American Steel Foundries. 
Chicago Ry. Equipment Co. 
Q. . Co., The. 

Wine Railway Appliance Co. 


Bearings, Tapered Roller 
limken Roller Bearing Co. 
Beds, Cast Steel, Electric. 
General Steel Castings Co. 
Bearings, Thrust 
S. F. Industries. 

Timken Roller Bearing Co. 
Beds, Cast Steel, Electric. 
General Steel Castings Co. 


Belt Dressing. 
Dixon Crucible Co., Jos. 


Belt Headers. 
National Machinery Co. 
The. 


Bench Legs. 

Brown & Sharpe Mfg. Co. 

Bending and Forming Ma- 
chines. 

Quickwork Co., The. 


Bending Machines, Hand and 
ower, 

Buffalo Forge Co. 

Cleveland Punch & Shear 
Works Co. 

General Machinery Corp. of 
Delaware. 

Hilles & Jones Works of 
the Consolidated Mach. 
Tool Corp. of America. 

Pels & Co., Henry. 

to 


Sellers & Co., Inc., 
Underwood Corp., H. 
Watson-Stiliman Co., The. 

Bending Machines, Hydraulic. 

Chambersburg Engineering 

0. 
General Machinery Corp. of 


Delaware. 
Watson-Stillman Co., The 


Bending Rolls — (See Rolls, 
Bending and Straighten- 
ing). 

Billets, Steel. 

Carnegie Steel Co. 

Bits, Machine Tool — (See 

Tool Holder Bits—High 

Speed Steel). 

Track and Bonding— 

(See Drills, Track and 

Bonding). 

Blocks, Chain — (See Hoists, 
Chain). 

Blooms, Steel. 

Carnegie Steel Co. 

Blower Fitting Automatic 

Smoke Box. 
Barco Mfg. Co. 


Blowers 
Buffalo Forge Co. 

Blowpipes 
Milburn Co., 

ander. 

Boiler Chemicals. 
Dearborn Chemical Co. 

Boiler Compounds — (See 
Compounds, Boiler.) 

Boiler Mountings 
Lunkenheimer Co. 

Boiler Tubes, Charcoal Iron. 
Reading Iron Co. 

Boiler, Tube Cleaners—See 

Tube Cleaners). 

Boilers, Locomotive. 
American Locomotive Co. 
Baldwin Locomotive Works 

The 
Bradford Corp., The 


Bits, 


The Alex- 


Bolt Iron, Engine 


Bolt Pointers. 


Burden Iron Co. 


National 
The 


Bolt and Nut Machinery. 
Acme Machinery Co., The 
Ajax Manuracturing Co. 
General Machinery Corp. 01 
Delaware. 

Landis Machine Co., Inc. 
National Mchy. Co., The 
Williams Tool Corp. 


Bolt and Rod Threaders 

National Machinery 
he. 

Bolts & Nuts. 

Bethlehem Steel Co. 


Bonding Outfits, Rail. 
Ingersoll-Rand Co. 


Machinery Co., 


Co., 


Books—Railway. 
— 
oO. 


Pub 


Boosters. 

Franklin Ry. Supply Co. 

Boring Bars. 

Davis Boring Tool 

Gidding & Lewis 
Tool Co. 

Ingersoll Milling Machin: 
0., e. 

Boring Bars, Expansion. 
Davis Boring Tool Co. 
Boring Bars, Loc:., Cylinder 
—(See Boring Machines, 

Portable). 





Co. 
Mach. 


Boring and Drilling Machines 
Horizontal. 

Betts Works of Consoli- 
dated Mach. Tool Corp 
of America. 

General Machinery Corp. of 
Delaware. 

bag & Lewis Mach. 


Ingerson ° Milling Machine 


Lucas nd Sg Co. 
Sellers & Co., Inc., Wm. 


nat and pane Machines, 
ertical. 


Betts Works of Consoli- 
dated Mach. Tool Corp. 
of America. 

Colburn Mach. Tool Works 
of Consolidated Mach. 
Tool Corp. of America. 

— = nneny Corp. of 

ela 

Sanaa ‘Milling Machine 


Co. 
Sellers & Co., Inc., Wm. 


Boring and Turning Mills, 
Vertical. 


Betts Works of Consoli- 
dated Machine Tool Corp. 
of ee 

Bullard Co., 


he. 
Colburn Machine Too! Plant 
of Consolidated Machine 
Tool Corp. of America. 
General Machinery Corp. of 
Delaware. 
Manning, Maxwell é& 
Moore, Inc. 


Sellers & Co.. Wm 


Boring Machines. Car Wheel. 
Betts Works of Consoli 


dated Mach. Tool Corp. 
of America. 
—- ne Corp. of 
ela 
Ingerestl. "Mining Machine 
o., The. 
es: . Ce span & 
Moore. 


Sellers & on Inc., Wm. 
Boring Machines, Cylinder 





Commonwealth Steel Co. 
Bolsters, Car. . 

American Steel Foundries. 
Boisters. Steel. 





Industries 
Bearings, 


Car. 
‘American Steel Foundries. 
Bearings, Center 











sAmerican Steel Foundries. 


American Steel Foundries. 
Bradford Corp., The. 
General Steel Castings Cerp. 
Bolt Cutters — (See Thread 
Cutting Machines, Bolt). 


Betts Works of Consol- 
dated Mach. Tool Corp 
Guid aay’ o 
enera achinery Corp. 
of Delaware 
Newton Works of 
dated 
of America. 


Sellers & Co., Inc., Wm. 


Boring Machines, Portable, 


Consolhi- 
ach. foot Corp. 


«for Loco, Cylinder and 

Valve Chambers). 
Morton Mig. Co. 
Rooksby, E. J. & Co. 
Underwood Corp.. H. B. 


Boring Machines, Wood Bor- 


ing 
General Machinery Corp. ot 
Delaware. 
Ingersoli Milling Mach. Co. 
Newton Works of Consoli- 
solidated Machine Tool 
Corp of America. 


Boring Machines, Locomotive 
Driving Box. 

Sellers & Co., Inc., Wm. 

Boring Machines, Tire. 

Betts Works of Consoli- 
dated Machine Tool Corp. 
ot America. 

General Machinery Corp. o: 
Delaware. 


Boring Machines, Traveling 
Heads. 
Morton Mig. Co. 

Boring Tools (see Tools, 


Boring). 


Braces, Rail. 

National Malleable & Steel 
Castings Co. 

Brake Beams. 

American Steel Foundries. 

Bradford Corp., The. 

Chicago Ry. Equipment Co. 

Davis Brake Beam Co. 

National Malleable & Steel 
Castings Co. 

Brakes, Clasp. 

American Steel Foundries. 

Braké Beam Su ports, 

Chicago Ry. Equipment Co. 

Davis Brake Beam Co. 

Brake Heads. 

American Steel Foundries. 

Chicago Ry. “oar: Co. 

Davis Brake Beam 

National Malleable & Steel 
Castings Co. 

Brake Jaws. 

National Malleable & Steel 
Castings Co. 

Brake Levers. 

National Malleable 
Steel Castings Co. 

Westinghouse Air Brake Co. 

Brake Pins 

Westinghouse Air Brake Co. 

Brake Shoes. 

Chicago Ry. Equipment Co. 

Brake Wheels. 

National Malleable 
Steel Castings Co. 

Brakes, Air. 
Westinghouse Air Brake Co. 

Brakes, Electric _ 
Westinghouse Air Brake Co. 

Brakes, Hana. 
National Malleable & Steel 


and 


and 


Castings Co. 
ee ~ Railway Appliance 
0. 


Brakes, Press. 


ine Railway Appliance 
Co. 

Brazing 

Milburn Co., The Alex- 
ander, 


Brushes, Dynamo and Motor 
Dixon Crucible Co., Jos. 


U. S. Graphite Co. 


Westinghouse Air Brake Co. 


B 
Ajax Manufacturing Co. 


Delaware. 





Buffers, Portable Pneumatic. 
Buckeye Portable Tool Co. 


General Machinery Corp. of 


National Machinery Co., 
Watson-Stiliman Co. 


Burring Machines. 

Acme Machinery Co., The 
Ajax Mig. Co. 
National Machinery Ca. 
Bushing Presses, Hydraulic— 
(See Presses, Bushing). 


Cable. 
General Electric Co. 
Calipers, Bow. 

Brown & Sharpe : age Co. 
Starrett Co., The. L. S. 
Cahpers, Micrometer. 
Starrett Co., The L. S. 
Car Door Fixtures. 
Chicago Railway Equipment 


0. 

National Malleable 
Steel Castings Co. 

= Railway Appliance 
0. 


and 


Car Lighting. 


reight. 
Bethidhe Steel Co. 


Cars, Industrial. 

Bethlehem Steel Co. 

Cars, Motor. 

General Electric Co. 

Cars, Tank. 

Bethlehem Steel Co. 

Cast Iron Welding Rods— 

(See Welding Rods). 

Cast Steel bmg | Rods— 

(See Welding Rods). 

Casting, Elec. Loco. 

General Steel Castings Corp. 

Castings, Grey Iron. 
— Engineering 

0. 

Castings, Hylastic. 
American Steel Foundries. 

Castings, Iron. 

American Steel Foundries. 

General Steel Castings Cerp. 


National Malleable and 
Steel Castings Co. 
Castings, Malleable. 
National Malleable and 


Steel Castings Ce. 
= F. Industries. 
Timken Roller Bearing Co. 
Castings, Nickel 
International Nickel Co. 
Castings, Steel 
American Steel Foundries. 
Bethlehem Steel Co. 
General Steel Castings Corp. 
Lunkenheimer Co., Ihe 
National Malleahle & Steel 
Casting Co. 
Cement, Iron. 
Smooth-On Mfg. Co. 
Center Bearings—(See Bear- 
ings Center). 
Center Punches. 
Starrett Co., 
Center Sills. 
Bradford Corp., The. 


Centering Machines. 
General Machinery Corp. of 
Delaware. 
Newton Works of Consoli- 
dated Machine Tool Corp. 
of America. 


Centers, 


The. L. S. 


Westinghouse Elec. & Mfig.! Brown & Sharpe Mfg. Co 
- — = Wheel Co. 
uffers, Electric. Chemicals. 
Hunt & Son, C. Dearborn Chemical Co. 
ar sag, Bextrical Tool! ‘Oakite Products Inc. 
o., The. ‘ 
Buffers, Friction. —. C 


Dearborn Chemical 
he Hammers — (5e¢ 
ammers, Pneumatic) 
Chisel Blanks. 
Carpenter Steel Co.. The. 
Independent Pneum2:'c 


Tool Co. 
Ingersoll-Rand Co. 











General Electric Co. 

Car Jacks—(See Jacks, Hy- 
draulic) 

Cars, Ballast, Dump _ and 
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WESTINGHOUSE 


AIR BRAKE CoO. 
adopts 


‘ID 
TRONS LB RUST 
The rina Rust reve 


—on the 
interior of all 

















car reservoirs 


HE 


 & = 
2 iw? y 
4 3 . se . 
sis yf ; 
seine 
oe eh . 
ae 1 
=" : tlt Hl T rf « 
Tt ‘ 8 






A tribute 
unsurpassed 
to this remarkable * 
chemical and 
mechanical 
Rust Preventive 


121 Railroads Use NO- OXx-ID 


DEARBORN CHEMICAL COMPANY 


310 S. Michigan Avenue, Chicago — 205 E. 42nd Street, New York 
Canadian Office and Factory: TORONTO 











NO-OX-ID Treated Steel is Always Steel 
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Chucking Machines. 
Bullard Co., The. * 
Jones & Lamson Machine 
0. 


Chucks, Drill. 
Ingersoll- Rand Co. 
McCrosky Tool Corp. 


Modern Tool Works of 
Consolidated Machine 
Tool Corp. of America. 

Chucks, Lathe. 


Bullard Co., The. 
Ryerson & Son, Jos. T. 


Chucks, Magnetic. 
Heald Machine Co. 


Chucks, Quick Change. 
Geometric Tool Co., The. 
Modern Tool Works of the 

Consolidated Mach. Tool 
Corp. of America. 


Chucks, Staybolt pone 
Ingersoll-Rand C 


Circle and Flan ing Machines. 


Quickwork » The. 
Clamps, Filan > 
General Machinery Corp. of 


Delaware. 


Clamps, Hose. 
Independent 
Tool Co. 
Ingersoll- Rand Co. 
National Malleable & Steel 
- Castings Co. 


Clamps, Machinists’. 


Pneumatic 


Starrett Co., The L. S. 
Clarps, Pipe 
National PMalleable & Steel 
Castings Co. 
Cleaner, Metal—-(See Com- 
pounds, Cleaning). 


Clippers, Bolt 
Porter, Inc., H. K. 


Coach and Coach Yard Steam 
Joints — (See Joints, 
Coach Yard). 


naees* ae oo Handling Ma- 


Pe a Machinery Corp. of 
Delaware. 
Cocks 
Lunkenheimer Co. 


Collets. 
Brown & Sharpe Mfg. Co. 
Geametric Tool Co., The. 


Combination Boiler Checks— 
(See Boiler Checks). 


Compounds, Boiler. 
Bird-Archer Co., The. 
Dearborn Chemical Co. 
Compounds, 1 me 
Ford Co., J. B 
Oakite Products Inc. 
Compressors, Air. 
General Electric Co. 
sagapentent Pneumatic Too} 


Ingersoll -Rand Co. 
livan Machinery Co. 
Wecmnanen Air Brake Co. 
Worthington Pump & Ma- 
chinery Corp. 
Coteneing fogentes. 
Ingersoll-Rand C 
Worthington A & Ma- 
chinery Corp. 
Conden: Plants. 
Ingersoll-Rand Co. 
Condensers. 
Ingersoll-Rand Co. 
Worthington Pump & Ma- 
chinery Co. 


Conduit, agar 
Barco Mf 
Franklin £8 Supply Co. 
Connections, Lever. 
National Malleable & Steel 
Castings Co. 
Connections, Truck. 
National Malleable & Steel 
Castings Co. 
Connectors, Electrical. 
— Elec. & Mig. 


Converters, Steel. 
Whiting Corporation. 
Copies » Machines 


& Co., Henry. 








Controllers 


General Electric Co. 
as nee Elec. & Mfg. 
0. 


Counterborers and Counter 
Sinks. 
Starrett Co.. The L. S. 
Countershafts. 
Brown & Sharpe Mfg. Co. 
Couplers. 


American Steel Foundries. 
Franklin Ry Supply Co. 
National Malleable 
Steel Castings Co. 
Coupling Nut, Steel-Bronze— 
(See Nut, Coupling). 
Couplings, Hose. 
Cleveland Pneumatic Tool 


and 


0. 
Independent Pneumatic Tool 


Co. 
Ingersoll-Rand Co. 
Morton Mfg. Co. 
Westinghouse Air Brake Co. 


Couplings, Pipe. 


Dart Mig. Co., E. M. 
Walworth Co. 
Cranes, Electric, Industrial, 


Truck Mounted. 
Baker-Raulang Co. 


Cranes, Electric Traveling. 
General Machinery Corp. ot 
Delaware. 
Manning, Maxwell & 
oore, Inc. 
Whiting Corporation. 
Cranes, Gantry. 
General Machinery Corp. of 
elaware. 
Whiting Corporation. 
Cranes, Hand Power. 
General Machinery Corp. of 
Delaware. 
Whiting Corporation. 
Cranes, Hydraulic. 
ene Engineering 
°. 
Cranes, Pillar. 
Whiting Corporation. 
Cranes, Transfer, 
Whiting Corporation. 
Cranes, Wall and Jib. 


General Machinery Corp. of 
Delaware. 
Whiting Corporation. 
Crank Pin Turning Machines 
Portable. 


Micro Machine Co. 
Rooksby & Co., E, J. 
Underwood Corp., H. B. 


Cross Heads and Cross Head 
Shoes. 
Barco Mfg. Co. 
Cupolas, Foundry. 
Whiting Corporation. 
Cutters, Bolt—(See Thread 
Cutting Machines, Bolt). 
Cutters, Chain 
Porter, Inc., 
Cutters, Gear. . 
Brown & Sharpe ai. Co 
National Tool e The. 
Cutters, Milling—(See Mill- 
ng Cutters) 


Cutters, Pipe. 
Landis Machine Co. 


Cutters, Rivet. 
Carpenter Steel Co., The. 
Ingersoll-Rand Co. 


H. K. 


Cutters, Sprue. 
Cleveland “ego & Shea 
Works Co. 
Cutters, Wire 
Porter, Inc., H. K. 
Cutting Off padeinee, Auto- 
mote, | Lathe TP 
Brown & Sharpe Mfg. Co. 


Landis Machine Co. 

















Cutting Tools—(See Tools, 
Cutting). 


Cutting and Welding Appara- 


tus. 

Milburn Co., The Alex- 
ander. 

— Railroad Service 
oO. 





Cyclopedias, Railway. 
— 
‘0. 


Pub. 


Cylinder Boring Machines— 


(See Boring Machines, 
Cylinder) 
Cylinders, Compressed Air, 


Gas, Etc.) 
National Tube Co. 


Derailers, Portable (Mechan- 
ical and Hand Throw). 
Q. & C. Co., The 
Dies. 
Jones & Lamson Mach. Co. 
Landis Machine Co. 
Modern Tool Works of 
Consolidated Machine 
Tool Corp. of America. 


Dies, Adjustable 
Geometric Tool Co., The. 
—_ & Lamson Machine 

0.5 

Landis Machine Co., Inc. 

Modern Tool Works of Con- 
solidated Machine Corp 
of America. 


Doors, Car. 
Chicago 
ment 


Railway Equip 
0. 


Doors, Locomotive Fire Boz 
Franklin Ry. Supply Co. 


Draft Arms. 
American Steel Foundries. 
Bradford Corp., The 


Draft Gear Yokes 
National Malleable 
Steel Castings Co. 


Draft Gears 
Bradford Corp 
National Maleable ¥ Steel 
Castings Co. 
Cardwell Westinghouse Co. 


Draft Rigging and Attach- 
ments. 

General Steel Castings Corp. 

Cardwell Westinghouse Co 


Draft Yokes. 
National Malleable & Steel 
Castings Co. 


Drilling Machines, Electric 
Buffalo Forge Co. 


Drilling Machines, Fire Box 
Gidding & Lewis Mach. 
Tool Co. 


Drilling Machines, Gang. 
Colburn Mach. Tool Works 
of Consolidated Machine 
Tool Corp. of America. 
Niles-Bement-Pond Co. 


oss Machines, Heavy 


anc 


uty. 

Betts Works of Consoli- 
dated Machine Tool Corp. 
of America. 

Buffalo Forge Co. 

Colburn Mach. Tool Works 
of Consolidated Machine 
Tool Corp. of America. 

General Machinery Corp. of 
Delaware. 

Ingersoll Milling Machine 


o., The 
Sellers & Co., Inc., Wm. | 


Drilling Machines, Horizontal 
(See Boring and Drill- 
ing Machines, Horizontal) 


— am, Multiple 
in 
Colburn Mach. Tool Works 
of Consolidated Machine 
Tool ne of America. 
1 


Ingerec ling Machine 


Pex. bc al Portable, 
Electric. 
ae aaa Pneumatic Tool 
o 


Drilling Machines, Portable, 
Pneumatic. 

Buckeye Portable Tool Co. 

eons Pneumatic Tool 


Sadhemasibiaal Pneumatic Tool 


o. 
Ingersoll-Rand Co. 


Drilling Machines, Radial. 
Buffslo Forge Co. 
Gidding & Lewis Mach. 
Tool Co. 
Manning, Maxwell & 
Moore, Inc. 


Drilling Machines, Rail. 

Colburn Mach. Tool Works 
of Consolidated Machine 
Tool Corp. of America, 

Ingersoll ee Machine 

0., 

General Siiiteecs Corp. of 
Delaware. 

Newton Works of Consoli- 
dated — Tool Corp. 
of Amer 

Sellers & Co., Inc., Wm. 


Drilling Machines, Rock. 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 


Drillin Rae ye Universal. 
Giddi & Lewis Mach. 
Tool 50. 


Drilling Machines, Vertical. 

Buffalo Forge \ 

Colburn Mach. Tool Works 
ef Consolidated Machine 
Tool Corp. of . America. 

General Machinery Corp. of 
Deiaware. 

ae eg Milling Machine 


The. 
Sellers & Co., Inc., Wm. 


Drills 
resbifene & Bro., W. L. 
Buckeye Portable Tool Co. 
Independent Pneumatic 
Tool Co. 
Ingersoll-Rand Co. 
Standard Electrical 
0. 


Drills. Close Corner. 
Independent Pneumatic Tool 


Tool 


Co. 
Ingersoll-Rand Co. 
Drills, Core. 
Ingersoll-Rand Co 
Drills, Pneumatic. 


Buckeye Portable Ton) Co. 
Independent Pneumatic Too) 


Co. 
Ingersoll-Rand Co. 


Drills, Portable Electric. 
Standard Electrical 
Co., The. 
Drills, Rock. 
Ingersoll-Rand Co. 


Drills, Track and Bonding. 
Bird- Archer Co., The. 
Cleveland Pneumatic Tool 


Co. 
Ingersoll-Rand Co. 


Tool 


Driving Boxes, Locomotive. 
Franklin Ry. Supply Co. 
Driving Wheel Centers—(See 

Wheel Centers, Driving). 
Drop Forgings—(See Forg- 
ings, Drop). 
Dron Forgings Pliers 
McKaig Hatch, Inc. 
Drop Hammers, Board Dro 
—(See Hammers, Drop). 
Drop Pit Table, Electric. 
Whitinz Corporation. 


Dron Testing Machines. 
Whiting Corporation. 


Dynamos — (See Generators, 
Electric). 

Electric Rivet Heaters—(See 
Rivet Heaters, Electric). 

Electric Supplies. 


General Electric Co. 
— Elec. & Mfg. 


Electric Welders—(See Weld 








ing Machines, Electric). 

Electric Welding Rods and 
Wire—( Welding 
Rods). 








Engine Bolt Iron. 


Wrought Iron Research 
Ass’n. 
Engine Lathes—(See Lathes, 
Engine). 
Engines, Corliss. 


United Eng. & Fdry. Co. 


Engines, Crude and Fuel Oil. 
Worthington Pump & Ma- 
chinery Corp. 
Engines, Diesel Oil. 
Worthington Pump & Ma- 
chinery Corp. 
Engines, Gas and Gasoline. 
Ingersoll-Rand Co. 
United Eng. & Fdry. Co. 
Worthington Pump & Ma- 
chinery Corp. 


Engines, Steam. 
Buffalo Forge Co. 


Expanding Mandrels — (See | 
Arbors and Mandrel Ex- 
panding). 

Expanders, Tube. 

Watson-Stillman Co., The. 


Fans, Electric. 
Buffalo Forge Co. 
General Electric Co. 
Westinghouse Elec. & Mfg. 
Co. 
Fans, Ventilating. 
Buffalo Forge Co. 
General Electric Co. 
Fasteners, Car Door. 
National Malleable & Stee) 
Castings Co. 
Feedwater Heaters, Locomo- 
tive. 
Superheater Co., The. 
Worthington Pump & Ma. 


chinery Corp. 
Feedwater Heaters, Station- 
ary. 
Worthington Pump & Ma- 
chinery Corp. 


Fencing, Iron. 
Page Steel & Wire Co. 
Fencing, Wire. 
Page Steel & Wire Co. 
Filler Rods for Electric 
Acetylene Welders—(See 
Welding Rods). 
Firebox Paint, Dry. 
U. S. Graphite Co. 
Fireboxes. 
Locomotive Firebox Co. 
Fittings, Air Brake. 
Westinghouse Air Brake Co. 
Fittings, Brass. 
Lunkenheimer Co. 
Fittings, Gas Fixtures. 
Dart Mfg. Co., E. M. 
Fittings, Hydraulic. ; 
Chambersburg Engineering 


0. 
Watson-Stillman Co., The. 


Fixtures, Car Door. 
National Malleable & Steel 
Castings Co. 
Flanges, Pipe. 
Dart Mfg. Co.. E. M 


Flanges, Snow and Ice. 
Q. & C. Co., The. 


g Clamps— (See 
lamps, Flanging). 


Flangi 


Flanging Presses— (See 
’ Presses, Flanging). 
Flue Cutters—(See Cutters. 
Flue). 
Rattlers. : 
Oe oe Ma Manufacturing Co. 


Flue Welders (see Welders. 
Flue). 





——<— 























COMBLETE 
| Spray Outfits 

| Meeting 

| Every ‘Requirement 





EVERY painting and finishing oper- 

ation is served by specialized DeVil- 
biss spray outfits which are designed 
and built to do the particular work for 
which they are intended with the 
maximum economy of labor and ma- 
terials. 


Whatever may be your painting or 
ne operation, look to DeVilbiss 
or: 


S2Ze€S. 


Pressure feed paint tanks and 
| containers. 


| 

| Spray guns of various types and 
| E 

| 


Spray booths, exhaust fans, and 
. approved lighting fixtures. 


| Air compressing equipment. 
| Air transformers and accessories. 
| Air and fluid hose and connections. 


| Complete outfits from the smallest 
hand-operated units to the largest 
industrial installations. 


| Write for catalog of the DeVilbiss 


spray 7 iginame that fits your indi- 
| vidual need. 


THE DEVILBISS: COMPANY 





18, | NEW YORK PHILADELPHIA 
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De Vilbiss Mi 









eets Every 
..Ditflerent- 
yy, hausting’ 
=|) Require- 
», ment 


J 





Every different operation and industry engaged in spray-painting 
and spray-finishing presents different exhausting problems—often dif- 
ferent plants or departments of the same general character demand 
highly individualized installations of exhausting equipment. 


Specialized engineering ability, a long and vast experience with 
exhausting equipment in all industries, and an intimate, proved know- 
ledge of the essential needs of every separate exhausting problem make 
it easy for DeVilbiss to provide maximum efficiency with the minimum 
of cost no matter how large or small, peculiar or different the exhaust- 
ing requirement may be. It costs you nothing to learn how DeVilbiss 
can serve you in this particular. It may save you much. 


DeWi/biss 


Spray-teesuins System 





, 244 PHILLIPS AVENUE +s ‘TOLEDO, OHIO 


Sales and Service Branches: 
CLEVELAND DETROIT INDIANAPOLIS CHICAGO 


| ST. LOUIS SAN FRANCISCO WINDSOR, ONT: 


Direct factory representatives in all other territories 


mente Sine 





; 
‘ 
i 
» 


5 ee 
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Gag 





(See Ri 
Forging Machines. 
Ajax Manufacturing Co. 
Acme Machinery 
National Machinery Co. 
Forging Presses, Hydraulic— 
(See Presses, 
Forgings. 
Bethlehem Steel Co. 
Foundry Facings, 
Dixon Crucible Co., Jos. 


Frames, 


Gages, +“ 
rown 


Gate 
Gat 


Forge Hammers. 
—— Machinery Co. 


Poe Gslo Forge Co. 


Forges, Oil Rivet Heating— 
vet Heaters, Oil). 


S. Graphite Co. 


Poundty Supplies. 
American Steel Foundries. 
Bird-Archer Co 
Whiting Corporation. 
Truck—(See Truck 
Frames). 
Frogs & Crossings. 
Bethlehem Steel Co. 
Front End Lustre. 
U. S. Graphite Co., The. 
Fulcrums, Brake Beam. 
American Steel Foundries. 
National Malleable & 
Castings Co 
Furnaces, Annealing. 
Whiting Corporation. 
Gages. 
a Valve Co. 
Brown & Sharpe Mfg. Co. 
General Electric Co. 
Lunkenheimer Co. 
Manning, 
Moore, 
Starrett Co.. 
Gage Cocks. 
unkenheimer Co. 
Gages, Dial. 
rown & Sh 
Starrett Co., 
Gage Glasses. 
enkins Brothers. 
Gages, Height, De ’ Thick- 
viess, 
Bréwn & 
Starrett Co., 
Gages, Oil. 
Lunkenheimer Co. 
Gages, Plug. 
Brown & Sharpe Mfg. Co 
Gages, Pressure. 
Ashton Valve Co. 
Watson-Stillman Co., The 
Gages, Recording. 
eneral Electric Co. 
Gages, Ring. 
Brown & ‘Sharpe Mfg. Co. 
Gages, Snap. 
Brown = “Sharpe Mfg. Co. 
bay Steam. 
shto 


Inc. 


Screw, 


The L 


n Valve Co. 


ilburn Con * 
po 


Galvani: 


lene Gas). 


Gaskets. 
Garlock Packing Co., The. 
Westinghouse Air Brake Co. 


Shears—(See Shears, 
te). 


Gear Cutting Machine. 
Brown & Sharpe Mfg. Ce. 

Gear Shaper Cutters. 
National Tool Co., The. 


Gears, Cut. 
General spiattaie Co. 
United Eng. & Fadry. 
eee Elec. & * ‘fg. 


Co. 


orging). 


Maxwell 


The L. S. 


Steel 


& 


arge Mig. Co. 


& Sharpe ‘Mite, oe. 


& Sharpe Mfg. Co 
Starrett Co., The L. S. 


Gages, Thread. 
ones & Lamson Machine 
‘o 


es, Tool. 
rown & Sharpe Mfg. Co. 


Gages, Welding 
The Alex- 


Gages, Wheel Press Record- 
ing. 

Ashton Valve Co. 

Galvanized jiiee—(iee Wire, 


Gas, Acetylene—(See Acety- 


Co. 


Gears. Fabric. 
General Electric Co. 


Gears, Special, Cut to Order. 
Brown & Sharpe Mfg. Co. 


Generators, Acetylene, Car- 
ide. 

Oxweld Railroad Service 
Co., The. 


Generators, Electric. 
General Electric Co. 
Weeeeneae Elec. & Mfg. 


Gloves & Goggles, Welding 
Milburn Co., The Alex- 
ander, 





Graphite, Boiler. 
Dixon Crucible Co., Jos. 
U. S. Graphite Co. 


Graphite Pipe, Cement. 
U. S. Graphite Co. 


Grate Shaker: 
Franklin Ry. Supply Co. 


Grease Forming Machines. 
Franklin Ry. Supply Co. 


Pees Cups. 





pn Co. 


Grease Guns, High Pressure 
Reliance Machine &. Stamp- 
ing Wks., Inc. 
Greases. . 
Dixon Crucible Co., Jos. 
U. S. Graphite Co 


Grinders, Crank Pin, 
able. 
Micro Machine Co. 
Grinders, Cylinder. 


Port- 








Hutto Engineering Co. 
grinders, Rod, Portable Pneu- 


Independent Pneumatic 
Tool Co 
Grinding Machines, Bench 


Type. 
Standard Electrical Tool Co. 
Grinding Machines, Chucking, 
Heald Machine Co. 
Modern Tool Works of Con- 
solidated Machine Tool 
Corp. of America. 
Grinding Machines, 
and Reamer. 
Brown & Sharpe Mfg. Co. 
Ingersoll Milling Machine 


oO. 
Landis Tool Co. 


Cutter 


Thompson Grinder Co., 
The. 
wer Machines, Cylindri- 
cal. 


Brown & Sharpe Mfg. Co. 
Heald Machine Co. 
Landis Tool Co. 

Modern Tool Works of Con- 
solidated Machine Tool 
Corp. of America. 

Thompson Grinder Co., 
The. 


Grinding Machines, Die. 
Acme Machinery Co., The 
Geometric Tool Co., The. 
Modern Tool Works of Con- 


solidated Machine Tool 

Corp. of America. 
National Machinery Co. 
Grinding Machines, Drill. 
Sellers & Co.. Inc.. Wm. 
Grinding Machines, Edge. 


Thompson Grinder Co., 
The. 
Grinding Machines, Electric. 


Standard Electrical Tool Co. 
Grinding Machines, 


Type. 
Landis Tool Co. 
Modern Tool Works of Con- 
solidated Machine Tool 
Corp. of America. 
Standard Electrical Tool Co 

Grinding Machines, Gap. 
Landis Tool Co. 

Grinding Machines, Internal. 
Heald Machine Co. 
Landis Tool Co. 

Micro Machine Co. 

Modern Tool Works of Con- 
solidated Machine Tool 
Corp. of America. 

Standard Electrical Tool Co. 


Floor 





Grinding Machines, Locomo- 


Grinding Machines, Portable, 


Grinding Machines, Portable, 


Grinding Machines, 


Grinding a Universai. 


tive Frame, Portable 
Pneumatic. 


Buckeye Portable Tool Co. 


Electric. 
Cleveland Pneumatic Tool 


0. 
Independent Pneumatic Too! 


0. 
General Electric Co. 
Standard Electrical Tool Co. 


Pneumatic. 
Buckeye Portable Tool Co. 
Independent Pneumatic 


tool Co. 
Ingersoll-Rand Co. 
Surface, 
Horizontal Spindle. 


Th Grinder Co., 
The. ore sis ae! Systems, Car (Elec- 
tric 
opts Ps _ ya oN bes 4 Railway Appliance 
Grinding Machines, Surface a 





Rotary Table. 
Heald Machine Co. 
Grinding Machines, Tool. 
Brown & Sharpe Mfg. Co. 


Brown & Sharpe Mfg. Co. 

Modern Tool Works of Con- 
solidated Machine Tool 
Corp. of America. 

Thompson’ Grinder 

The. 

Grinding Machines, Universal 
Tool. 

Landis Tool Co. 

Sellers & Co., Inc., Wm. 

Grinding and Polishing Ma- 
chines. 

Modern Tool Works of the 
na gy Mach. Tool 
Corp. of America. 

Standard Electrical Tool Co. 

Ground Rods. 

Page Steel & Wire Co. 

Guard Rails—(See Rails. 

uard) 

Guards, Machine. 

Page Steel & Wire Co. 

Hack Saw Machines, Power 

—(See Sawing Machines. 

Power Hack). 

Hack Saws — (See 

Hack). 

Hammers, Air. 

Ingersoll-Rand Co. 

Hammers, Ball Pin 

McKaig Hatch, Inc. 


Co., 











Saws, 


Hammers, Belt and Motor 
riven. ™ 
-. “ee Engineering 
t) 


Hammers, Board Drop. | 

_—— Engineering 
0. 

Hammers, Drop. ’ 

— Engineering 
0. 

Niles-Bement-Pond Co. 

United Eng. & Fdry. Co. 

Hammers, Forgi: ging. 

Chambersburg ngineering 

Hammers, Pneumatic. 
Cleveland Pneumatic Tool 


oO. 
Ingersoli-Rand Co. 
Hammers, Pneumatic Forg- 


ing. 
Chambersburg Engineering 


0. 

General Machinery Corp. of 
Delaware. 

Independent Pneumatic Tool 


Sullivan Machinery Co. 
Hammers, Power, Belt and 
Motor Driven. 
Quickwork Co., The 
Hammers, Riveting 
Independent Pneumatic 
Tool Co. 
Ingersoll Rand Co. 
Hammers, Sheet Metal. 
Quickwork Co., The. 
Hammers, Steam 
Sellers ‘& Can. Inc., Wm. 


Hammers, Steam Forging. 
General Machinery Corp. of 








Thompson Grinder Co., 
| The. 


Hammers, Steam and Steam 


Hand Tools. 
Hangers 


Hangers, 


Headlights, Electric. 


Heaters 


Heaters, Oil. 


High Speed Steel — (See 


Hobs. 


Hobbing 


Hoists, Air. 


Drop. a iy 
ss athe Engineering 
3. 


Starrett Co., The L. S. 


S. K. F. Industries, Inc. 


Shaft. 


Brown & Sha 
Sellers & Co., 


e Mfg. Co. 
nc., m. 


General Electric Co. 


Westinghouse Elec. & Mfg. 
‘0. 


(See Oil Heaters.) 





Steel, High Speed). 


Brown & Sharpe m,.< Co. 
National Tool Co., 


Machines, 
Spur and Spiral. 
Brown & Sharpe Mfg. 


Gear, 


Co. 


Hanna Engineering Works 

Independent Pneumatic 
Tool Co. 

Ingersoll-Rand Co. 

Whiting Corporation. 


Hoists, Coach. 
Whiting Corporation. 


Hoists, Electric. 

American Engineering Co. 

General Electric Co. 

General Machinery Corp. of 
Delaware. 

ee Elec. & Mfg. 
0. 





Hoists, Hand. 
General Machinery Corp. of 
Delaware. 


Hoists, Hydraulic. 
—e Engineering 
O. 


Hoists, Locomotive. 
Whiting Corporation. 


Hoists, Portable. 
Ingersoll-Rand Co. 
Whiting Corporation. 

Hoists, Transformer. 
Whiting Corporation. 

Hooks, Wrecki 

National Malleable & Steel 
Castings Co. 


Hose, Air. 
Cleveland Pneumatic Tire 


oO. 
Ingersoll-Rand Co. 
Westinghouse Air Brake Co. 


Hose, Air Brake. 
Westinghouse Air Brake Co 

Hose, Clamp Tool. 
Ingersoll-Rand Co. 

Hose Couplings—(See Coup- 
lings, Hose). 

Hose, Flexible Metallic. 
Barco Mfg. Co. 
Franklin Ry. Supply Co. 

Hose, Welding 


Milburn Co. ig 
ander. 


The Alex- 


Hydraulic Machinery. 
se . “tated ee 
° 


General Machinery Corp. of 


Delaware. 
Lng Rand Co. 
United Eng. & Fdry. Co. 
Watson-Stiliman Co., The 
Indicators, Speed and Test. 


Brown & Sharpe Mfg. Co. 
Ingots. 


American aes | Mill Co. 
Carnegie S 


Injectors. 


Injectors, Live and Exhaust 


team. 
Sellers & Co., int, Wm. 
Superheater Co. % e 


Injectors, Feedwater Heater 
Exhaust Steam. 
Sellers & Co., Inc., Wm. 


Injectors, Live Steam, Loco- 
motive. 
Sellers & Co., Inc., Wm. 


Instruments, Precision Meas- 
uring. 
Brown & Sharpe Mfg. Co. 


Insulating Materials. 
General Electric Co. 


Intensifiers, Hydraulic. 
ens Engineering 


° 
Iron, Bar. 
Highland ate & Steel Co. 

Reading Iron Co. 

Iron, Charcoal. 
rought Iron Research 
Ass’n, 

Iron, Pig. 


Bethlehem Steel Co. 


Iron, Staybolt. 

Bethlehem Steel Co. 

Wrought Research 
Ass’n, 

Iron, Wrought. 

Highland ‘To & Steel Co. 


Wrought Iron Research 
Assn. 


Iron 


Iron Cement. 
Smooth-On Mfg. Co. 


Jacks, Hydraulic, 


Watson-Stillman Co., The 
Jigs and Fixtures. 
rown & Sharpe Mfg. Co. 
Gidding - Lewis ach. 
Tool 


my oe, ° Milling Machine 


Joggling Machines. 
aldewodk Co., The 


Joints, Air Reservoir 
Barco » Co. 
Franklin Ry Supply Co. 


Joints, Coach. 
Franklin Ry. Supply Co. 
Joints, Coach Yard. 
Barco Mfg. Co. 


Joints, Flexible a 
Barco g. 
Franklin Ry Co. 


Joints, Flexible for Engine 
Tender Connections. 


Barco Mfg. Co. 
Franklin Ry. Supply Co. 
Joints, Rail. 
Carnegie Steel Co. 
Joints, Roundhouse Blower: 
ine. 


Barco Mfg. Co. 
Joints, Steam +e Air. 


Barco ig. 0. 
y. Supply Co. 


Franklin 
Joints, Swing. 
Barco Mf 
Franklin £,.S Supply Co. 


Journal Boxes and Lids 
National Malleable & * Steel 
Castings Co. 
Kee. -Bolts. 
ey-Bolt Appliance Co. 
Key Bolts, Fitting-Up 
McKaig. Hatch, Inc. 
Key-Way Cutters (Portable 
and Stationary). 
Morton Mfg. Co. 
Keys, Brake Shoe. 
Bradford Corp., The. 
hee. Finished Machine. 
orton Mfg. Co. 








Knuckle ee pated (For 
hey 
& C. » * The. 
acing, Steel Belt — (See 
Belt Fasteners). 
Ladders, Steel Car. 
Wine Railway ‘Appliance Co. 








Delaware. 


Sellers & Co., Inc., Wm. 


Ladle, Heaters—(See Heat- 
ers, Ladle). 
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qualify to 


RAILWAY MECHANICAL ENGINEER 


‘Tool steels must 


carry 


the name _ Bethlehem 


In the Bethlehem Tool 


Steel Metallurgical Labora- 


tories every possible care is 
exercised to be sure that all 
Bethlehem Tool Steel meas- 
ures up to the standards set 
for it. The Tool Steel Special- 
ists in these laboratories, with 
complete equipment for test- 


ing and analyses, search out 
the innermost qualities that 
affect the performance of the 
steel. Tool Steel that passes 
them has proved its right to 
carry the name “Bethlehem.” 

Just try the Bethlehem 
Railway Shop Tool Steels 
listed here. You will soon 
be convinced of their quality. 


BETHLEHEM STEEL COMPANY, General Offices, Bethlehem, Pa. 


DISTRICT OFFICES 
New York Boston Philadelphia Baltimore Washington Atlanta Pittsburgh Buffalo Cleveland 


Detroit Cincinnati Chicago St. Louis San F 


Los Angeles Seattle Portland Honolulu 





Bethlehem Steel Export Corporation, 25 Broadway, New York City 
Sole Exporters of Our Commercial Products 


BETHLEHEM 





TOOL STEELS 
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Bethlehem XCL Tool Steel 


Especially recommended for the follow- 
ing classes of tools: Collets, cups, cones, 
drop-forging dies, trimming dies, black- 
smith’s tools, fullers, flatters, cold cut- 
ters, track tools, boilermaker’s tools, 
hand and pneumatic chisels, caulking 
and beading tools, rivet sets, punches 
and dies, shear blades, and machine 
parts that require hardening. 


Bethlehem No. 71 
Alloy Tool Sieel 


An oil-hardening alloy steel, developed 
for hand and pneumatic chisels; for 
punches and shear blades; as well as 
for set screws and machinery parts. 


Bethlehem No. 67 Tool Steel 


Possesses unusual toughness and resist- 
ance to fatigue. It is exceptionally well 
suited for chisels, rivet sets, compres- 
sion riveter dies, blacksmith tools, rivet 
busters, all types of pneumatic tools, 
and hot work tools when the duty is 
not severe enough to use Bethlehem 
No. 57 or No. 445 Hot Work Tool 
Steels. 


Bethlehem Special High Speed 
Tool Steel 


Gives remarkable results in heavy-duty 
tools for lathes, planers, boring mills 
and other similar machine tools, as 
well as in twist drills, milling cutters, 
taps, reamers, gear-cutting hobs, in- 
serted saw teeth, pipe-threading dies, 
special dies and punches. 
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Lamps, Incandescent. 
General Electric Co. 
—e Elec. & Mfg. 
‘o. 


Lathe Attachments, Engine. 
McCrosky Tool C 


Lathes, Automatic Chucking 


and Turning. 
Bullard Co., 


Lathes, Axle. 


of America 


Delaware. 
Manning, 
Moore, 


Lathes, Brass. 


Moore, Inc 


of America. 


Lathes, En 
Betts 


of America. 
Manning, 


General 
of Delawar 


Delaware. 


Betts 


Delaware. 
Manning, 
Moore, 
The. 
Betts 


of 


he. 
Line Shaft. 


Heaters 


chinery 
Machin 


‘ool Co. 





Delaware. 





The. 
Gisholt Machine Co. | 
Jones & Lamson Machine 


Co. 
Monarch Machine Tool Co. 


orp. 


Betts Works of Consoli- 
dated Machine Tool Corp. 


General Machinery Corp. of 
i eenenas 
Monareh Machine Tool Co. 
Sellers & Co., Inc., Wm. 


nc. 
Monarch Machine Too! Co., 


The. 
Ryerson & Son, Jos. T. 
Sellers & Co., Inc., W 


Lathes, Driving Wheel. 
Betts Works of Consoli- 
dated Machine Tool Corp. 


General Machinery Corp. of 


Motiarch Machine Tool Co., 
The. 


Ryerson & Son, Jos. T. 
Sellers & Co., Inc., 


orks of Consoli- 
dated Machine Tool Corp. 


Maxwell 


Moore, Inc. 
— Machine Tool Co, 


Monarch ee Tool Co. 


e. 
Ryerson & Son, Jos. T 


Lathes, Extension and Gap. 
General Machinery Corp. of 


Monarch Machine Tool Co., 
Th 


e. 

Ryerson & Son., Jos. T. 

Lathes, Journal Truing. 

Works of Consoli- 
dated Machine Tool Corp. 
of America. 

General Machinery Corp. of 


Maxwell 


ne. 
Monarch Machine Tool Co., 


Lathes Tarret. 
Works of Consoli- 
dated Machine Tool Corp 
America. 
Brown & Sharpe 
Bullard Co., 
ones & Lamson ‘Mach. Co. 
onarch Machine Tool Co.., 


mm Mfg. Co. 


SKF Industries, Inc. 
Locomotive Exhaust Steam 


njectors. 
The Superheater Co. 
Locomotive — Feed Water 
e Superheater Co. 
bai =o Pump & Ma- 
‘o. 
omotive Frame Drilling 
es. 
Opies & Lewis Mach. 


General Machinery Corp. of 


& 


m., 


Locomotive Frame Grinding 
Machines, Portable Pneu- 


matic. 
Buckeye Portable Tool Co. 


Locomotive Guide / 
Starrett Co., The, L 


Locomotive Re mal 6 
Rooksby & 
Underwood te. = > 


Locomotive Throttles 
American Throttle Co. 


Locomotives. 

American Locomotive Co. 

Baldwin Locomotive Wks., 
The 

Bethlehem Steel Co. 

General Electric Co. 

Lima Locomotive Works. 

Westinghouse Elect. & 
Mfg. Co. 


a. ae Compressed 











ir. 
Baldwin Locomotive Co. 
Locomotives, Contractors’ 
American , Locomotive Co.. 
Baldwin Locomotive Wks., 


Milling Machines, Continuous 


— Machines, Hand. 


Milling 
D 


Milling Machines, Horizontal. 





Consolidated Mach. Tool The. 
Corp. of America Lima Locomotive Works. 
Lathes, Car Wheel. Locomotives, Electric. 
Betts Works of Consoli-| American Locomotive Co. 
dated Machine Tool Corp. The 
of America. Baldwin Locomotive Wks.. 
General Machinery Corp. of| General Electric Co. 
Delaware. Westinghouse Elec. & Mfg. 
Manning, Maxwell & Co. 











Locomotives, Mine. © 
Baldwin Locomotive Wks.. 


e. 
General Electric Co. 


a Locomotives, Oil Engine Elec. 


Driven. 
American Locomotive Co. 
General Electric Co. 
Ingersoll-Rand Co. 


Delaware. Lubricators. 
Menning, Maxwell & Franklin Rv. Supply Co. 
Moore, Inc. Hennessy, 


Lunkenheimer Co. 


ing Wks., Inc. 
U. §S. Graphite Co. 


Lubricators, Graphite. 


Lunkenheimer Co. 
U. S. Graphite Co. 


&| Lubricators, Journal. 
Hennessy, J. J 


Machinery, Flanging. 


Buffalo Forge Co. 
Metal Cleaner. 

Ford Co., The J. B. 

Oakite Products, Inc. 








&| Metallic Packing—(See Pack- 


ing Metallic.) 


alipers. Micrometer). 


Millers Frame Jaw 
Micro Machine Co. 


Milling Attachments, 


Rooksby & 
Underwood Cove. a 


Milling Cutters. 


Geometric Tool Co., The. 


Corp. of America. 
National Twist Drill Co. 
Niles Tool Works Co. 


nal Brass. 
Morton Mfg. Co. 











Circular 
Ingersoll Milling Mach Co. 
Newton Machine Tool 
Works of the Consoli- 
dated Machine Tool 
Corp. of America. 


Brown & Sharp Mfg. Co. 
Machines, Heavy 


uty. 
Brown & Sharpe Mfg. Co. 


Betts Works of Consoli- 
dated Mach. Tool Corp. 


Lucas itenkiee Tool Co. 
Niles-Bement Pond Co. 
Sellers & Co., Inc., Wm. 


om F- Machines, Horizontal, 


Gidding Lewis Mach. 

Tool 

Ingersoll Milling Mach. Co. 

Lucas Machine Tool Co. 

Newton Works of Consoli- 
dated Machine Tool Corp. 
of America 

Niles Tool Works Co. 








Reliance Machine & Stamp- 


pe Crucible Co., Joseph 


Lathes, Engine Attachments. — en one 
snare Corp. Machinery, Woodworking and 


Buffalo Force Co. dated Machine Tool Corp. 
Machiniats’ Poste —,_(Bee| _ Niles Too! Works Co. 
Mandrelo—(See Arbors and|MUlng, Machines, Tread, 
Manifolds, Oxygen Pg ho <ga ee 

ae Co., The Alex-| wining Machines, Universal. 


Mechanical Draft Equipment. 


Micrometer Calipers — (See 


os a Milling Machine 


vB. 


Brown & Sharpe Mfg. Co. 


General Electric Co. 
Cieal’ ce : Lewis Mech Westinghouse Elec. & Mfg. 
ry Millin Mach. Co. Co. 
Modern Tool Work ks of the | Multiple Drills—(See Drilling 


Consolidated Mach. Tool 


Milling “4 +o | tiple). 
Brown & Sharpe Mfg. . Nails, Copper Covered 
Ingersoll Milling Mac Page Steel & Wire Co. 
Milling Machine, Car, An Reading Iron Co. 


Type. 
Sellers & Co., Inc., Wm. 


Rooksby Co., E. J. 
Underwood Corp., H. B. 
Milling Machines, Radius. 
Ingersoll Milling Mach Co. 
Newton Works of Consoli- 
dated Machine Tool Corp. 
of America. 
Milling Machines, Slab. 
Ingersoll Milling Co. 
Newton Works of Consoli- 








Brown & Sharpe Mfg. Co. 
Milling Machines, Vertical 
Betts Works of Consoli- 
dated Machine Tool Corp. 
of America. 
Brown & Sharpe Mfg. Co. 
Ingersoll Milling Mach Co. 
Newton Works of Consoli- 
dated Machine Tool Corp 
of America. 
Niles Tool Works Co. 
Mining Machinery. 
Ingersoll- Rand Co. 
Lima Locomotive Works 
Lucas Machine Tool Co. 
Molding Machines. 
Hanna Engineering Works 
Monorail Systems. 
Whiting Corporation. 
Motors Electric 





Machines, Multiple Spin- 


dle). 
Multiple Punches — (See 
Punchin, 


g Machines, Mul- 


National 


Nut Steel—Bronze C 
Sellers & Co., Inc., 


Nut Tapper—(See Bolt and 
Nut Machinery). 


Nut Tapping Machines 


National Machinery Co., 


Nuts, Castellated. 
Sellers & Co., Inc., Wm. 


Oil Burning Equipment. 
Morton Mfg. Co. 


Pedestal 
chines. 





Nails, Cut. 














Reading Iron Co. 











Nozzles, Exhaust 
Franklin Ry. hailey Co. 


Nut Burring Machines 
Machinery Co., 


Machines. 
achine Co. 


Nut Soins 


of America. Sellers & , Inc., Wm. 
Gi ne = L Mach. 

Tool” ~— Nut aodinne ; 
Ingersoll ° Milling Machine *—— Machinery 


Packing, Air Pump. 


Packing, Metallic. 
Garlock Packing 
Packing, Sheet. 
Garlock _— 
Packing Sof 

Garlock Packing Co., The 
Packing, Valve Stem. 
Garlock Packing Co., The 
Paint, Graphite. 
Dixon Crucible Co., 
. Graphite Co. 
Paint Spraying Equipment 
De Vilbiss Mfg. Co. 
Eclipse Air Brush Co. 
Paint Stri 
Oakite 


Co. 


Graphite Co. 
- Seeel Signal 


ional Tube Co. 


Nipple Threading Machines. 
andis Machine Co. 


Nut Driving Machines, Port- 
able Pneumatic. 
Buckeye Portable Tool Co. 


Nut Facin 


Co. 


“wine 


Milling Machines, Horizontal,| Oil Cups 
: ee om Mack Lunkenheimer Co., The 
n a i ing ach. Oil Plugs ‘. 
Milling Machines, K " Franklin Ry Supply Co. . 
Ingersoll Milling Mach Co.| Oil Pumps. 
Newton Works of Consoli-}| Lunkenheimer Co. 
dated Machine Tool Corp. 
of America. Sa Cc 
Milling Machines, Plain. we 
Brown & Sharpe Mfg. Co Oxy-Acetylene Welding and 
Milling Machines, Planer Cutting — (See — 
elding Apparatus 


Milling Machines, Portable. Garlock Packing Co., The 
ing Lewis Mach.| Packing, Asbestos. 
Tool - ; Garlock Packing Co., The 
ow oa ¢ — Packing, Iron. 
at achine lool Corp. o 
a ioe. Smooth-On Mfg. Co. 


Co., The 


Jos. 


ers. 

Frodmete, Tac. 
Partitions, Woven 
Page Steel & Wire Co. 
Jaw Facing Ma- 


Underwood Corp., H. B. 
Piling. Sheet Steel. 
Bethlehem Steel Co. 
Carnegie Steel Co. 
Pilot Beams, Cast Steel. 
General Steel Castings Co. 
Pilots, Cast Steel. 
General Steel Castings Co. 
Pins, Coupler Knuckle. 
National Malleable & Steel 
Castings Co. 
Pipe Benders, Hydraulic — 
(See Bending Machines) 
Pipe Cutters — (See Cutters, 
Pipe). 
Pipe Cutting and Threading 
Machinery. 
Landis Machine Co., Inc. 
Manning, 
Moore, Ince. 
Fitters’ ga 
lworth 
Williams Fe Corp. 
Fittings. 
rt Mic. Co.. 
Lunkenheimer . 
alworth Co. 


Pipe ti Joint Compound. 


Steel. 


Maxwell 


P 





Planers, 


Planers, Portable. 


& 


Pipe Vises—(See Vises, Pipe) 
Pipe Unions. 


Pi 


Planers, Crank. 


Planers, Draw ~S Cylinder. 
Planers, Low Cylinder. 


Planers, Roll Wabble. 
Co. 


Dart Mfg. Co. 

Lunkenheimer Co. 

—— Manufacturing 
0. 


ipe, Welded Steel. 
ational Tube Co. 


ipe, Wrought Iron. 
Reading Iron Co. 


Betts Works of Consoli- 
dated Machine Tool Corp. 
of America. 

General Machinery Corp. of 
Delaware. 

Manning, Maxwell & 
Moore, Inc. 

Sellers & Co., Inc., Wm. 


Newton Works of Consoli- 
dated Machine Tool Corp. 
of America. 


Morton Mfg 
Morton Mfg. Co 
Morton Mfg. 


Morton Mfg. Co. 
Underwood Corp., H. B. 


Planers, Plate. 
Cleveland Punch & Shear 
Works Co., The 
Hilles & Jones Works of 
Consolidated Machine 


Tool Corp. of America. 
Sellers & Co., Inc., Wm. 
Planers, -Rotary. 
Cleveland Punch & Shear 
Works Co., The 
General Machinery Corp. of 
Delaware. 


Newton Works of Consoli- 
dated Machine Tool Corp. 
of America. 

Underwood Corp., H. B. 


Planers, Traveling Head 
Morton Mfg. Co. 
yo B.| 


Planers, va ~~?" 

Rooksby & Co., 
Underwood Corp., 

Planing Attachments, = 
Underwood Corp., H 

Platforms, Car. 

General Steel Castings Corp. 


Plates. 
American Rolling Mill Co. 
Bethlehem Steel _ 
Carnegie Steel 
Tnternational Nickel Co. 
National Malleable & Steei 
Castings Co. 


Plates, Boiler, Firebox, etc 
Carnegie Steel 


Plates, Iron and Steel 
Bethlehem Steel Co. 
Carnegie Steel Co 
Wrought Iron 
Ass’n. 

Plates, Monel Steel 
International Nickel] Co. 
Plates, Surface. 

Brown & Sharpe Mfg. Co. 


Plates, Tie. 

Bethlehem Steel Co. 

National Malleable & Stee! 
Castings Co 


Platforms, Cast Steel, Car. 
General Steel Castings Co. 


| 
| 
Plugs, Fusible | 


“Research 





Lunkenheimer Co. 


Plunger Pumps | 
Ingersoll- Rand Co. | 
Worthington Pump & Ma | 

chinery Co 


Pneumatic Drills—(See Drill- | 
ing Machines, Portable, | 
Pneumatic). 


Pneumatic Flue Welders — | 
(See Flue Welders) 


Pneumatic Grinders — — 











Grinding Machines, Port- 
able, Pneumatic). 
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A 23550 mile run without 
drawing the fire! 


Locomotive No. 4113 of the St. Louis and San Francisco Railroad is now the 
world’s endurance record holder, having recently completed the remarkable 
run of 7,350 miles in 26 days without having its fire knocked. This is over 
double the mileage of the former record, and officials of the company stated 

that the endurance run would have continued except for a United States 
Department of Commerce regulation providing that all locomotives shall 
undergo federal inspection and be placed in the shop every 30 days. 

During the 26 days of the run the engine consumed 1,171,466 gallons of 
water, 1,516,425 Ibs. of coal and handled a total of 15,509,812 gross ton 
miles. A thorough inspection on completion of the test showed the engine 
to be in good condition. 

In establishing such a remarkable record as this, efficient crews, de- 
pendable fuel and good lubrication were of course essential— yet a large 
portion of the credit must go to the equipment of the locomotive, more 
especially the boiler tubes and locomotive piping. Only the highest 
quality tubes and piping could hold up in such a rigid service test. It 
was a sound, conclusive proof of the all-around worth of NATIONAL- 
SHELBY Boiler Tubes and NATIONAL Pipe with which this engine 
was equipped—the same demonstrated qualities that have made 
NATIONAL-SHELBY Tubes — 


AMERICA’S STANDARD BOILER TUBES 
Ask for Bulletin No, 12 


NATIONAL TUBE COMPANY — 


Frick Building, Pittshurgh, Pa. 
SUBSIDIARY OF UNITED STATES STEEL CORPORATION 


PRINCIPAL SUBSIDIARY MANUFACTURING COMPANIES: 



























AMERICAN BripGe COMPANY CARNEGIE STEEL COMPANY ILLINOIS STEEL COMPANY THe Loraw Stee, COMPANY i 
AMERICAN SHEET AND TIN PLATE COMPANY CyYcLone Fence COMPANY MINNESOTA STEEL COMPANY TENNESSEE COAL, IRON & R. R. COMPANY 
AMERICAN STEEL AND WirE COMPANY FEDERAL SHIPBUILDING AND Dry Dock ComPANY NATIONAL TUBE COMPANY UNIVERSAL PORTLAND CEMENT COMPANY 


Pacific Coast Distributors—United States Steel Products Company, San Francisco, Los Angeles, Portland, Seattle, Honolulu. Export Distributors—United States Steel Products Company, New York City 
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Pneumatic Hammers — (See 
Hammers, Pneumatic). 


Pneumatic Loco Turntable 
Motor — (See Motors, 
Pneumatic Turntable). 


Pneumatic Riveters — (See 
Hammers, Pneumatic) 


Pneumatic Tools. 
Buckeye Portable Tool Co. 
Cleveland Pneumatic Tool 


0. 
Independent Pneumatic Tool 


Ingersoll-Rand Co. 


Pointing Machines. 
Landis Machine Co., Inc. 


Poles and Posts, Tubular 


t 
National Tube Co. 


Portable Electric Drilling 
Machines—(See Drilling 
Machines, Electric). 


Portable Electric Grinder — 
(See Grinding Machines, 


Electric). 
Portable Floor Cranes—(See 
Cranes, Portable). 
Portable Pesto. 

Rooksby & Co., E. J. 
Underwood Corp., H. B. 
Power Reverse Gears — (See 
Reverse Gears, Power). 

Pobeting Apperenue 
The Alex- 


a 5 
Presses, Arbor. 
Chambersburg Engineering 


0. 
Watson-Stillman Co., The 


Presses, Banding. 
—oe Engineering 


Wateon-Stillman Co., The 


Presses, Bending or Straight- 
ening. 
Cigars Engineering 
0 


Presses, Bushing. 

Thembebune Engineering 
0. 

General Machinery Corp. of 
Delaware. 

Lucas Machine Tool Co. 

Watson- — G- The. 

Wood & Co., 


Presses, Crank hy 
hr ge 9 —"e Co., The 
Wood & Co., D. 


Presses, seein, aaiiile 
or ene Engineering 


Watson- mm I Co., The 
Wood & Co., R. D. 


Presses, Forging. 
hambersburg Engineering 
0. 


General Machinery Corp. of 


Delaware. 
United Eng. & Fdry. Co. 
Watson-Stiliman Co. e. 
Wood & Co.. 


Presses, Hydraulic. 
Chambersburg Engineering 


Co. 
General Machinery Corp. of 
Delaware. 
Seller & Co., Inc., Wm. 
United Eng. & Fdry. Co. 
Watson-Stillman Co., The. 


Presses, Wheel. 
Chambersburg Engineering 


Geaeral Machinery Corp. of 
Delaware. 

syntegn Seinen & .» The. 

Wood & A 


O.. 
Pumps and ah 


Bufizio Forge Co. 
Cc burg Engineering 


Pumps, Hydraulic. 
American Engineering Co. 
Ingersoll-Rand Co. 
Watson-Stillman Co., The. 

Wood & Co., D. 
Worthington ‘Pump & Ma- 
chinery Co. 





Pumps, Oil and Lubricant. 
Brown & Sharpe Mig. Co. 
Ingersoll-Rand Co. 


Punching and Shearing Ma- 
chines. 
Buffalo Forge Co. 
Chambersburg Engineering 





Co. 

Cleveland Punch & Shear 
se 5 

Hilles & Jones Works oi 


Consolidated Mach. Tooi 


Corp. of America. 
Pels & Co., ~ 
Wood & Co., R 


Punching Machine, Combined 
Punch, Shear and Cope. 

Buffalo Forge Co. 

Hilles & Jones Works of 
Consolidated Mach. Tool 
Corp. of America. 

Pels & Co. Henry. 


runing Machine, Horizon- 


Buffalo Pip Co. 

Hilles & Jones Works of 
Consolidated Mach. Tool 
ng 5 of America. 

Pels & Co., Henry. 


Punching Machine, Universal, 
Combined with Pilate, 
Shear, 
Tee Cutter. 

Buffalo Forge Co. 
Pels & Co., Henry. 


Punching Machine, Vertical 
Buffalo Forge Co. 
Cleveland eg & Shear 

Works Co., The. 
Pels & Co., eo 


Punching actin. Multiple. 
0., 


Bar, Angle and 


Buftalo Forge 

Cleveland Punch "& Shear 
ange 4 Co., he. 

Hilles Jones Works of 


le Fi vee Mach Tool 
Corp. of America. 


Pels & Co.. Henry 
Pyrometers, Superheated 
Steam 


Superheater Co., The. 


Quartering Machine. 
General Machinery Corp. of 
Delaware. 


Radial Buffers. 
Franklin Ry. Supply Co. 


Rail. 
Bethlehem Steel Co. 
Rail Benders, Portable. 
Q. & C. 


o.. The 
Rail, Guard. 
Bethlehem Steel Co. 
Rail Saws, Circular (Port- 


able) 
Q. & €. Co.,, The. 


Rail Reena Equipment. 
Gidding ewis Mach. 
Tool 
Railway : 
Q. Co., The. 


Reamer Holders. 
McCrosky Tool Corp. 
Landis Machine Co. 
Reamers. 
Brown & Sharpe Mfg. Co. 
McCrosky Tool Co. 


Reamers, Expanding. 
Davis Boring Tool 
McCrosky Tool Co. 

Reamers, Solid. 
Brubaker & 

’ Refrigerators. 

ine Railway 
Co. 
Regulators (Oxygen 
Acetylene) 
Milburn Co., The Alex- 
ander. 

7 Clamps, Air Hose— 
(See Clamps, Repair) 
Replacers 

6. & C. Co., The. 

Reverse Gears, Power 
Barco Mig. Co. 

Franklin Ry. Supply Co. 

Rivet Cutters. 

(See Cutters, Rivet) 

Rivet Headers. 

National Machinery Co., 
The. 
Rivet Heaters, Electric. 
General Electric Co. 


~ 


Co. 


Bros., W. L. 
Appliance 


and 








! 
| a > Heaters, Oil 


uffalo Forge Co. 
Morton Mfg. Co. 

Rivet Making Machines 
Acme Machinery Co., The 
Ajax Machinery Co. 
National Machinery Co. 


Rivet Sets. 
Cleveland Punch & Shear 
Works, Co., The 


Carpenter Steel ca. The, 
Ingersoll-Rand Co. 


Riveters, Compression. 
Hanna Engineering Works. 


Riveters, Hydraulic. 
Allen Co., John F 
Chambersburg Engineering 
0. 


Hanna Engineering Works. 
Watson-Stillman Co., The. 
ood 0., D. 


Riveters, Pinch Bug. 
Hanna Tlaeadion Works. 


Riveters, Pneumatic — (See 
Hammers, Pneumatic). 


Riveting Hammers. 
Independent Pneumatic Tool 


Co. 
Ingersoll Rand Co. 


Riveting Machines. 
— Engineering 
cs) 
Hanna Engineering Co. 


Rivets. 
Burden Iron Co. 


Rod Shears. 
National Machinery Co., 
he. 
Rods, 
Page Steel & Wire Co. 


Rods, Monel Metal Nickel. 
International Nickel Co. 


Rods, Stainless Steel. 
Carpenter Steel Co. 


Rods and Wire, Welding— 
(See Welding Rods). 


Rolls, Bending and Straight- 

ening. 

Buffalo Forge Co. 

Cleveland Punch & Shear 
Works Co., The. 

General Machinery Corp. of 
Delaware. 

Hilles & Jones Works of 
Consolidated Mach. Tool 
Corp. of America. 


Rolls, Reclaiming. 
Ajax Manufacturing Co. 


Roundhouse Blower Line 
Joints. 
Barco Mfg. 
Franklin Ry. “Ricis Co. 


Rules—Scales. 
Brown & Sharpe Mfg. Co. 
Starrett Co., The L. S. 


Rust Preventive. 
Dearborn Chemical Co. 
Oakite Products, Inc. 

Safe Ends, 

National Tube Co. 
Sand Rammers. 
Independent Pneumatic 

ool Co. 

Ingersoll-Rand Co. 

Sanders & Polishers, Port- 

able Pneumatic. 

Buckeye Portable Tool Co. 

Saws, Hack. 

Starrett Co., The L. S. 

Saws, Portable Pneumatic 
Ingersoll Rand Co. 

Saws, Portable Rail. 

a wa CC, fe, The. 

Saws, Safety. 

Newton Works. of Consoli- 
dated Machine Tool Corp. 
of America, 

Screw — Portable Pneu- 

mati 

iockess Fortable Tool Co. 

Screw Machines, Automatic. 
Brown & Sharpe Mfg. Co. 


Screw Machines, Plain and 
Hand. 


Brown & Sharpe Mig. Co. 
Jones & Lamson Machine 








Co. 





Tools and 


Screw Machine 
Equipment. 
as 4 & Lamson Machine 

0. 


Screw Plates. 
Brubaker & Bros., W. I. 


Screw Machines, Wire Feed, 
Brown & Sharpe Mig. Co. 


Screws, Hardened Metallic 


rive. 
Parker Kalon Corp. 


Screws, Hardened, Sheet 


etal, 
Parker Kalon Corp. 


Seaming eine 
Quickwork Co., 


Shafting, Steel nao 
National Tube Co. 


Shapers. 
Consolidated Machine Tool 
Corp. of America. 
General Machinery Corp. of 
Delaware. 
Morton Mfg. Co. 


Shapers, Draw Cut, Frog and 
Switc 
Sinaen Mig. Co. 
Shapers, Draw Cut, Motor 
Frame. 
Morton Mfg. Co. 
Shapers, Draw Cut Plow 
are. 


Morton Mfg. Co. 


Shapers, Draw Cut Railroad. 
orton Mfg. Co. 


or Draw Cut Roll Wab- 


Morton Mfg. Co. 


Shapes, Structural. 
Carnegie Steel Co. 


Shearing and Flanging Ma- 
chines, Combined, 
Quickwork Co., The. 


Shearing and Joggling Ma- 
chines, Combined. 

Quickwork Co., The. 

Shearing Machines, Angle. 

Buffalo Forge Co. 

Cleveland Punch & Shear 
—. Co., The. 

Hilles 
Consolidated Mach. Tool 
Corp. of America. 

Pels & Co.. Henry. 

Shearing Machines, Bar Iron. 

Chambersburg Engineering 


Co. 

Cleveland Punch & Shear 
age 4 Co., The. 

Hilles & Jones Works of 
Consolidated Mach. Tool 
Corp. of America. 

Pels & Co., Henry. 


Shearing Machines, Bevel. 

Cleveland Punch & Shear 
agg | Co., The. 

Hilles & Jones Works of 
Consolidated Mach. Tool 
Corp. of America. 

Quickwork Co., The. 


Shearing Machines, Billet. 

Pels & Co., Henry. 

Shearing Machines, Gate. 

Cleveland Punch & Shear 
haar | Co.. The. 

Hilles & Jones Works of 
Consolidated Mach. Tool 
Coro. of America. 

Pels & Co., Henry. 

Shearing Machines, 
sey 

Pels & Co., Henry. 

Quickwork Co., The. 

Shearing Machines, Plate. 

Cleveland Punch & Shear 
Works Co., e. 

Quickwork Co.. The. 

Pels & Co., Henry. 


Metal- 


Shearing Machines, Rotary. 
Rotary — and Ro- 
tary Splittin 

Quickwork Co. The 

Shears, Beveling. 

Quickwork Ce, The. 

Shears, Beveling Top and 

ottom. 
Quickwork Co., The. 
Shears, Circle. 


Quickwork Co., The. 


Shears, Circle and Fianging 
Quickwork Co., The. 





& Jones Works of 








Shears, Plate. 
Pels & Co., 
Quickwork ene, The. 


Shears, Plate, Sheet-Metal, 


otary. 

Hilles & Jones =, “ 
Consolidated Mach. Tool 
Corp. of America. 

bea sok Co., The. 


sae ~ “_- Rot Cir- 
cle bem otary Slitting. 
Quickwork Co., The. 
i, Shearing and Flang- 
Combined. 
Qui work Co., The. 
Shears, Sheet-Metal. ~ 
Quickwork Co., The. 
Shears, Sheet-Metal Rotary. 
Quickwork Co., The. 
Sheets, Annealed, Black, Gal- 
vanize 
American Rolling Mill Co. 
Sheet Metal Machinery. 
Quickwork Co., The. 
Sheet Steel — (See Steel 
Sheet. 


Sheets, Monel Metal Nickel. 


International Nickel Co 
Sheets, Steel. 

Bethlehem Steel Co. 
Signal Pipe, Wrought Steel 


ational Tube Co, 
Reading Iron Co. 


Skid Shoes, Rail 
Q. & C. Co., The. 


Slag, Blast Furnace. 
arnegie Steel Co. 


Slotting Machinery, 
Betts Machine Co. 
Sellers & Co., Inc., Wm. 


Slotting Machines. 

Betts Works of Consoli- 
dated Machine Tool Corp. 
of America. 

Manning, Maxwell & 
Moore, Inc. 

Newton Works of Consoli- 
dated Machine Tool Corp. 
of America. 

Sellers & Co., Inc., Wm. 


Small Tools. 
Cleveland Punch & Shear 
Works Co., The. 


Snow ae ae Device 
Q. o., The. 


Frame 


Snow Pie gy 

Q. < Coa. The. 

rtaa’ Sachineen. 

Betts Works of Consoli- 
dated Machine Tool Corp. 
of America. 

oes, * Lewis Mach. 


Ingereon Milling Machine 


Lucas Machine Tool Co. 
Newton Works of Consoli- 
dated Machine Tool-Corp. 
of America. 
Underwood Corp., H. B. 
Whiting Corporation. 
Splice Bars, Angle. 
Bethlehem_Steel Co. 
Carnegie Steel Co. 
Splitters, Nut 
Porter, Inc., H. K. 
Spraying Machine, Paint — 
(See Paint Spraying 
Equipment). 
Spring Banding Presses, Hy- 
draulic — (See Presses, 
Banding). 
Spring Plates and Seats 
National Malleable & Steel 
Castings Co. 


oe: Sh Machinery. 
Woo & Co, R R. D. 


aecaas, Car & Engi 
American Steel Ganeete. 
Squares, Combinatio 
oon & ae Mig. Co. 
Squeezers, Rivet 
Porter, Inc., H. K. 
eat — 2 _ Bolt Turning 


Machines. 
Pek x pre ir Machine Tool 
Corp. of erica 
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You Can Keep An Eye On Them Even If They 
Need No Maintenance 


HE railroad man who plays safe feels 
the need of occasional inspection of his 
roller bearings, if only for peace of mind. 
SSCS Journal Bearings are readily ac- g 
cessible. 

No long, complicated shop job is neces- § 
sary for a complete examination of rollers ¥ 
and races. 

Remove a few bolts and take off the 
journal box—by hand. 


There the whole bearing lies exposed to 
view. It need not be stripped to its various 
elements to permit a detailed inspection of 
every part of the bearing. When on the road 
SACS Journal Bearings run without atten- 
tion. When in the shop for class repairs, 
' attention is made easy, time and money is 
saved. 

It is easy to keep track of HLS Journal 
| Bearings. 


SKF INDUSTRIES INCORPORATED, 40 East 34th Street, New York, N.Y. 


SKF JOURNAL BEARINGS 





2413 
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Staybolt Bars 
urden Iron Co. 


Staybolt Drivers : 
independent Pneumatic Too! 


Co. 
Ingersoll- Rand Co. 
Landis Machine Co., Inc. 


Staybolt Iron — (See Iron 
Staybolt) 
Staybolt, Steel. 
Burden Iron Co. 
Staybolt Taps. 
lannery Bolt Co. 
Staybolt Testers, Flexible 
(Elect. Contact). 
Flannery Bolt Co. 
Staybolts 
American Locomotive Co. 


Bethlehem Steel Co. 
Flannery Bolt Co. 


Stay Tubes. 
National Tube Co. 


Steam Chests. 
Franklin Ry. Supply Co. 


Steam Gages — (See Gages, 
Steam). 


Steam Hammers—(See Ham- 
mers, Steam Forging). 


Steel, Alloy 
Bethlehem Steel Co. 
rnegie Steel Co. 
Carpenter Steel Co., The. 


Central Alloy Steel Co., 
The 
K. F. Industries. 


Timken Roller Bearing Co. 


Steel, Carbon. 

Carnegie Steel Co. 

S. K. F. Industries. 
Timken Roller Bearing Co. 


Steel, Die. 
S. K. F. Industries. 
Timken Roller Bearing Co. 

Steel Firebox 
Bethlehem Steel Co. 
Carnegie Steel Co. 

Steel, Heat Treated. 
Carpenter Steel Co., The. 
Bethlehem Stee! Co. 

Steel, High Speed Tool. 
Timken Roller Bearing Co. 

Steel, Stainless. 

Carpenter Steel Co., The. 

Steel, Structural. 

Bethlehem Steel Co. 
Carnegie Steel Co. 

Steel Sheets 
Central "alloy Steel Corp. 

Steel, Tool. 

S. K. F. Industries. 


Shohers, Underfeed Mechani- 


cal. 
American Engineering Co. 
Soup Coke oa ae” 
Rolls — (See 


Strai ated 
Reine Bending and 
Straightening). 


Strip, Hot or Cold Rolled. 
American Rolling Mill Co. 


Stud Setters, Self-Opening 
Geometric Tool Co. 
Modern Tool Works of the 

Consolidated Mach. Tool 
Corp. of America. 


Suandeons Steam Pyrome- 
Superheater Co., The 


Su eater Pipes. 
ational Tube < Co. 
Superheaters, * Locomotive 
uperheater Co., The. 


Surface Plates. 
Brown & Sharpe Mfg. Co. 


Syphons, Locomotive 
motive Firebox Co. 


Tables, Transfer, 
Whiting Corporation. 


Tanks, Air, Gas, =. Water. 
Bowser & Co., Inc., S. F. 





Tapping Machines and At- 


tachments. 
Acme Machinery Co., The 
Geometric Tool Co., The. 
National Machinery Co. 


Taps and Dies 
Brubaker Bros., W. L.. 
Landis M&hine Co., Inc. 


Taps, Collapsing. 
eometric Tool Co., The 
Landis Machine Co. 
Modern Tool Works of the 
Consolidated Mach. Tool 
Corp. of America. 


Taps, Staybolt. 
rubaker & Bros.. W. L. 


Technical Books — Railway 
and Marine. 
Simmons-Boardman  Pub- 
lishing Co 


Telephone Service. 
American Telephone 
Telegraph Co. 


Testers, Boiler. 
Sellers & Co., Inc.. Wm. 


Testers, Staybolt—(See Stay- 
bolt Testers). 


Testing Machines, Gear Tooth 
Brown & Sharpe Mfg. Co. 


Testing Machines, Drop— 
(See Drop Testing Ma- 
chines). 


oe 
Bo 


haa Machinery Co., The 


Thread Cutting Machine, Pipe 
I.andis Machine Co., Inc. 
Williams Tool Corp. 


Thread Millers—(See Milling 
Machines, Thread). 


Threading Machines, Auto- 
matic 


Brown & Sharpe Mfg. Co. 


Threading Machine, Bolt and 

Stud. 

Buffalo Forge Co. 

Cleveland Automatic Ma- 
chine Co., The. 

Geometric Tool Co., The 

Landis Machine Co., Inc. 

Williams Tool Corp. 


Threading Tools—(See Tools, 
Threading). 


Throttles, Locomotive. 
American Throttle Co. 


Tie Wires. 
Page Steel & Wire Co. 


Ties, Steel. 
Carnegie Steel Co. 


& 





Cutting Machines, 


Tire Turning and _ Boring 
Mills—(See Boring Ma- 


chines, Tire) 


Tools, Boilermakers’ 
Brubaker & Bros., W. L. 
Carpenter Steel Co., The. 
Ingersoll-Rand Co. 


Tools, Boring, Expansion. 
Davis Boring Tool Co 


Tools, Boring Mill, 
O. K. Tool Co. 


Tools High Speed Sed 
Bird-Archer Co., 


Tools, Inspection. 
Brown Sharpe Mfg. Co. 


Tools, Machinists’ 
rown & Sharpe Mfg. 
Starrett Co.. The L. 


Tools, Lathe. 
O. K. Tool Co. 


Co. 


Tools, Planing. 
O. K. Tool Co. 


Teste, Shaper. 
. K. Tool Co. 


Tools, Shop. 
O. K. Tool Co. 


Tools, Threading (See also 
Dies, Threading, Self 


Opening 

Cleveland= ‘Automatic Ma- 
chine Co, 

Landis Machine Co. Inc. 











Torches, 
Morton Mfg. Co. 
Torches, Welding—(See Cut- 
ting and élding Ap- 
paratus). 


Tractors, Industrial Electne 
Baker-Raulang Co. 


Transmission 
SKF Industries, 


Transmission, Silent Chain— 
(See Chain Drive). 


Traverse Shapers—(See Shap- 
ers, Traveling Heaters. 


Inc. 


Trolley Systems, 
Whiting Corporation. 


Trolleys, I-Beam, 
Hanna Engineering Works. 


Truck Bolsters—(See Bolsters 
Car). 


Trucks, Car and Locomotive 
American Steel Foundries. 
General Steel Castings Corp. 
Franklin Ry. Supply Co. 


Trucks, Electric. 


American Locomotive Co. 
—- Locomotive Wks., 


eC. 
Chisholm-Moore Mfg. Co. 
Trucks, Electric Storage Bat- 
tery. 
Baker-Rauling Co. 
Trucks, Frame, Cast Steel. 


American Steel Foundries. 
General Steel Castings Corp. 


Trucks, Industrial Electric. 
Baker-Raulang Co. 
Whiting Corporation. 


Trucks, Trailer. 
Franklin Ry. Supply Co. 


Trucks, Welding 
Milburn Co., 
ander. 


Tube Cleaners. 
Roto Co., The. 


Tube Cutters—(See Cutters, 
Flue) 


Tube Expanders 
Flue Expanders). 
Tubes, Boiler. 


Bethlehem Steel Co. 
National Tube Co. 


Tubes, Charcoal Iron. 
Bethlehem Steel Co. 


The Alex- 


(See 


Tubes, Nickel 
International Nickel Co. 
Tubing, Lap, Welded and 


Seamless Steel. 
National Tube Co. 
S, i. Industries. 
Timken Roller Bearings Co. 


Turbines, Hydraulic. 
Worthington Pump & Ma- 
chinery Corp. 


Turbines, Steam. 
Buffalo Forge Co. 


Turbo-Generators. 
General Electric Co. 

Turntables, Industrial Rail- 
way. 

Whiting Corporation. 


To? a Machines. 
utoma 
Brown & , Mfg. Co. 


Turret Lathes—(See Lathes, 
Turret). ; 


Twist Drills — (See Drills. 


Twist.) 
Underframes, Tender, Cast 
teel. 
General Steel Castings Co. 
Unions, Rs 
Dart Mfg. Co., E, M. 
Lunkenheimer "Co. 
Walworth Co. 


Universal Grinding Machines 
(See Grinding Machines 


Universal). 
Upsetting Machines — (See 





Forging Machines). 








Upsetting Presses, Hydraulic 
Chambersburg Engineering 


0. 
Watson-Stillman Co., The. 


Valve Discs 
Garlock. Packing Co., The 


Valves. 
Jenkins Bros. 
Lunkenheimer Co. 
Walworth Manufacturing 
Co. 
Valves, Ball Check. 
Lunkenheimer Co. 


Valves Blower and Blow Off. 
Ashton Valve Co. 
Lunkenheimer Co. 
Walworth Co. 


Valves, Bypass. 
Lunkenheimer Co. 


Valves, Drifting 
Franklin Ry Supply Co. 


Valves, Gate. 
Lunkenheimer Co. 
Walworth Co. 


Valves, Globe. 
— Bros. 
unkenheimer Co. 
Walworth Co. 


Valves Hydraulic. 
os nama Engineering 
0. 
Lunkenheimer Co. 
Walworth Co. 


Watson-Stillman Co., . The 
Valves, Injector Check and 
Angle Steam. 


Sellers & Co., Inc., Wm. 


Valves, Piston. 
Franklin Ry. Supply Co. 


vr, Pop, Safety and Re- 


lief. 
Ashton Valve Co. 
Lunkenheimer Co. 


Manning, Maxwell & 
oore, Inc. 
Valves, Rubber Pum; 
Garlock Packing Co., The 


Valves, Shop Air Line. 
Cleveland Pneumatic Tool 


Co. 
Lunkenheimer Co. 
Walworth Co. 
Valves, Throttle. 
Bradford Corp., The. 
Lunkenheimer Co. 


Valves, Water. 
Lunkenheimer Co. 


bis oe Systems. 
Buffalo Forge Co. 


Ventilators, Shop. 
— Railway Appliance 
0. 


Vibrators, Pneumatic. 
Hanna Engineering Works 
Vises, — Machine. 
Brown & Sharpe Mfg. Co. 


Vises, Pipe. 
Walworth Co. 


Washer Cuttin 
— 


ing Machine 
achinery Co., 


wait Machines 
— a Co., 
e 


Washers. 
National Malleable & Steel 
Castings Co. 


Washers, Lock 
National Malleable & Steel 
Castings Co. 


Water Columns. 
Lunkenheimer Co. 


Water Cages and Alarms. 
Lunkenheimer Co. 
Water Softeners. 
Dearborn Chemical Co. 
wo. Softening and Purify- 
g. 
Bird-Archer Co. 
Dearborn Chemical Co. 


Water Treatmen 
Dearborn Chemical Co. 





Wedges, Automatic. 
Franklin Ry. Supply Co. 


Wedges, Journal Box. 
National Malleable & Steel 
Castings Co. 


Weed Burners. 
General Steel Castings Corp. 


Welding and Cutting Appa- 
ratus—(See Cutting and 
Welding Apparatus). 


Welding Machines, Electric. 
General Electric Co. 
ae Elec. & Mfg. 

0. 


Welding, O x y -acetylene 
Process 
Milburn Co., The Alex- 
ander 


Gunall Railroad Service. 


Welding Rods and Wire. 
Milburn Co., The Alex- 
ander. 
Page Steel & Wire Co. 
— Railroad Service 
0, e. 


Whee] Centers, Driving 
American Steel Foundries. 
General Steel Castings Corp. 

Wheel Presses, Hydraulic— 

(See Presses, Wheel). 

Wheels, Buffing 
Hunt & Son, C. B. 

Wheels, Car and Locomotive 
American Steel Foundries 
Bethlehem Steel Co. 
Carnegie Steel Co. 

Lima Locomotive Works. 

Wheels, Grinding — (See 

Grinding Wheels). 

Wheels, Mine Car. 
Carnegie Steel Co. 

Wheels, Steel. 

Carnegie Steel Co. 


Whistles, Locomotive 
Ashton Valve Co 
Lunkenheimer Co. 


Wire, Copper Covered Steel 
Page Steel & Wire Co 


Wire, Electrical 
Page Steel & Wire Co. 


Wire, Fencin ~ 
Page Steel Wire Co. 


Wire, Galvanized 
Page Steel & Wire Co. 


Wire, Guy. 
Page Steel & Wire Co. 


Wire, Insulated 
Page Steel & Wire Co. 


Wire, Link Fabric. 
Page Steel & Wire Co. 


Wire, Link Panel Partitions 
Page Steel & Wire Co 


Wire, Mill Products. 
Page Steel & Wire Co. 


Wire Nail Machines 
— Machinery Co.. 
e. 


Wire, Steel. 
Page Steel & Wire Co. 


Wire, Stainless Steel. 
Carpenter Steel Co., The. 


Wire, Strand 
Page Steel & Wire Co. 


Wire, Telephone and Tele- 
grap. . 
Page Steel & Wire Co. 


Wire, Weatherproof. 
Page Steel & Wire Co. 
Wire, Bond 


Page Steel & Wire Co. 


Wiring Machines. 
Quickwork Co.. The 


Wrenches, Chain, Monkey. 


pe. 
Walworth Co. 


Wrenches, Open End 
McKaig —_ Inc. 


rae | 
Highland. Tree & Steel Co. 
Wrought Iron Research 

Assn. 
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SEAMEN 


know the 
durability of 
WROUGHT IRON 
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ae years’ exposure to brine and salt air 


OU have before you a wrought 
iron ‘‘backing chain’’ twenty- 
seven years old. 

Chains made of other metals, 
when tried on the marine railways 
of Henry B. Nevins, Inc., at City 
Island, New York, corroded and 
went to pieces in from one to six 
years. The sharp and cruel attack 
of brine and salty air on naked 





metal, and the incessant grind and 
strain to which they were sub- 
jected, quickly destroyed them. 
The veteran before us, though 
no heavier nor stronger at the 
outset than the chains that failed, 
is still in use after its twenty-seven 
years. Only genuine wrought iron, 
with its fibred toughness and its 
fine intermixture of protective 
slag, could long endure in this 
work of hauling vessels up out of 
the sea for repairs. 

All the important navies and 
steamship companies of the world 
are large users of wrought iron for 
chains, anchors, pipe, and other 
equipment. 

Not only for marine service, but 
under widely varying conditions 
inland, the rust resistance of good 
wrought iron is valued more and 


7 


more as experience accumulates. 

Wherever corrosion or fatigue 
must be reckoned with, wrought 
iron is commended by records of 
long service. In plumbing and 
heating pipes, in rivets and plates 
for ships and tanks, in chains and 
cables, in vital parts of engines 
and railway cars, in ornamental 
gates, grilles and fences, and in 
many other forms, it has won 
greatly increased favor in recent 
years. 


For desired information concerning 
any available form of Wrought 
Iron please address 


THE WrouGHT IRON RESEARCH 
ASSOCIATION 
1111 Union Bank Building 
Pittsburgh, Pa. 
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VERY man concerned 

with locomotive oper- 

ation will find these publi- 
cations of interest. 






























One is a 32-page illus- 
trated Bulletin describing 
the Worthington Loco- 
motive Open Feedwater 
Heating Equipment... 
single-unit and three-unit 
types... and containing 
detailed information on 
its abilities and perform- 
ance records. 


The other is the Type 
“S” Instruction Manual 
which covers the opera- 
tion and maintenance of 
the three-unit equipment. 
It is illustrated with dia- 
grams identifying every 
part. 





WORTHINGTON Both books are written in simple understandable language and 
are divided into sections, so arranged as to give the greatest 





















f is, & amount of information in the least possible time. 
PUMPS May we send you copies? Just fill in and mail the coupon below. 
COMPRESSORS 
WORTHINGTON PUMP AND MACHINERY CORPORATION 
CONDENSERS Works: Harri N. Cincinnati, Ohio Buffalo. N.Y. Holyoke, Mass. 
and Auxiliaries P ot way og 4 Park Avenue, New York, ° ‘ / 
DIESEL ENGINES GENERAL OFFICES: HARRISON, N. J. 
District Sales Offices: 
GAS ENGINES —— aan te.  fee ee fee 2” 
Buffalo Cleveland Detroit Kansas City New York St. Louis Franci Washi 
FEEDWATER HEATERS Branch Offices or Representatives in Principal Cities of all Foreign Countries 
WATER, OIL and 
GASOLINE METERS 
is 
H-16 Literature on Request 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
Harrison, N. J. ee 


Gentlemen: —I shall be glad to have a copy of your Bulletin W-220-B2 and Instruction Manual 
W-220-E1A, dealing with Worthington Locomotive Open Feedwater Heating Equipment. 
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Hutto Grind, ~ ‘the factory way”’ 











The! 
, Model “BT” Grinder 
” Vu 
1% to 1%" in diameter 
There are dozens of uses in a railroad As a tool room requisite this new Hutto 
shop for the new Hutto Model “BT” Grinder is especially useful for taking out 
Cylinder Grinder.—It. is portable—Any tight spots in hardened bushings et cetera. 
standard half-inch electric drill fur- Our engineering facilities and experi- 
nishes more than ample power— and ence are at your service at all times 
any operator can make worn bushings; without obligation on your part and an 
straight and round — doing the work analysis of internal grinding problems 
quickly, easily and economically. will be cheerfully undertaken. Experi- 
A micrometer adjustment affords in- ‘a enced factory representatives are al- 
stant and positive setting—and six sets ways available to install Hutto equip- 
of stones take care of 3 ment and properly in- 
a range 1A" to slight- rs struct the operator in 
ly over 17%” in diame- its use upon installa- 
ter. are ie tion. 
Model “BT” Grinder, in box with one set of stones $55.00 
Extra sets of stones—any size—1 4"—1 %6"—1 4"—1 54"—1 4" — 
1 33"—per set : $5.00 


INCORPORATED 


Lyeaste Avenue Detroit, Michigan 











